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Numbers) lies in Lap choice of b a 15 7051 2 


as is neither too big nor too little; the hi be ea fly 
F by obſer? "g the following iis which 1 th two. | 
AJ: 


| | Rite, Wt 
Caſe 1. So "i A 4h + fr Fi gu ure of the Diviſars jan 
end: So often mn the ſe- 
cond Figure of the Divilor be taken from the ſecond Figure of 
ud with what Remains of the firft. 
1d ſo often mul the third Figure of 20 Diviſor be taken, 
2 775 rg Figure of * © Di gend, & b 0 
ut if the firſt Figure of the Diviſor cannot et en rom 
the firſt Figure of the Qed 12 BA 0 


| Fa 00 
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Caſe 2. So often as the firſt Fi 
den from the two firſt Figures of t 


riplied into-the Diviſer, will Produce a Produt# equality ſacks - 


But if ſuch a Product cannot be _— found, then the nett 
leſs muſt be taken, and ordered as in the following Examples; 
of which let that in Page 16 be the firſt, wherein there was 
pu 8569 the Multiplicand, and 8 the Multiplier. To 
nd the Product 68552. Let us here ſuppoſe the ſaid Product 
68552, and 8 the Multiplier, both given; thence to find 
the Multiplicand. That is, Let it be required to Divide 
68552 by 8. „ „ 
Diviſor 8) 68552 (Quotient when found. 
According to the Rule, Caſe 1. I compare & the Diuiſor 
| with 6 the firſt Figure of the Dividend and findi I cans 
not take it from that; I then conſider (bs Caſe 2.) how ot 
ten 8 can be taken from 68, the two firſt Egures of th 
Dividend, and find it may be taken 8 times; for 8 times $ 
is 64, being the greateſt Product of 8 (into any Figure) that 
can be taken from 68. I therefore place 8 in the Quotient, 
and with it Multiply 8 the Diviſor, ſetting down their Pro- 
duct underneath the ſaid two firſt Figures of the Dividend, 
 Subſtratling it from them, and then the Work will ſtand 


Thus 8) 68552 (8 
. 


5 | 3 

In order to aſecond 2 I make a Point under the 

next Figure of the Dividend, viz. under the 5, and bring 

it down underneath its own place to the Remainder 4, 

Which' will by that means become 45: Then I conſider 

how many times 8 can be taken from 45, and find it maybe 
5 times; for 18 8 [ therefore place 5 in the 


tient, and with it MP the Diviſer, ſetting down and 
Subtraiting theit Produtt, as before. Then the Work will 
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The true Quotient i is found toe 7 59, ef Aa 3s 
Eight h part of 68552, or the obe Bxog, b of "the pre 34 d 
Example of Multiplication. con _ „„ 
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|  Divifor 8) 685 52 (8008 The firſt Quotient or Figure. | 
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2 7 . * 
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: © This Product of the Diviſor into the 
e : | Quotient is 64000, oo 8 times $000. 
f @ „the Quotient Figure being always of the 
| ay h $0.4.90.04 ſame Value. or Degree with that Figure * 
cp BAS. a IE | under which the Units place of its Pro- 
a 55 2 (duct ſtands. * 1 
Diviſor 8) 4.5) 2 (500. The ſecond Quorient Figure, © 
:::: And here the Product is 4000. viz. 
es K Je cies 500, not 8 times 53. &c. | 
Diviſor 8) :5:52 (60. The third Quotient Figure. 
SubſtraBt ig. Alſo here the Product is 480. viz. 8 
= 158 < e 60. for the Reaſons aboveſaid. 
Diviſor 8) :7:2 (9. The fourth Quotient Figute. s 


| :: Nou here the Product is but 72. vi. 
Fubſtract 12 9 times 8. becauſe the 9 ſtands in the 
place of Units. 
Remains (o o) Now the Sum of all the ſeveral Qutients; 
* 033; 8000 ＋ 500 + 60 + 9 = 8569, as before, 


If the Proceſs of this Example be well confider'd and com 
pared with that of Multiplication, Page 17. it will evidently 
appear to be only the Converſe of that; for rhe particular Pro- 
dues are alike in both, only that which is Laſt there is Firſt 
here; there they are Added, here they are Subſtrafted; $6 
that whoever underſtands the true Reaſon of the one, muſt 
needs underſtand the Reaſon of the other, and then Diviſion 


will become very Eaſie, although the Diviſor conſiſt of ſeve- 


tal places of Figures, 


Example. - 
Let ir be required to Divide 550624922 by 7563 
| r Dien 
Diviſor 7563) 590624922 ( % "3 


'Tis plain ar ſight, that 7563 the Diviſer, cannot be takert 
from 5906. the like Number of Figures in the Dividend. 
Therefore, by the ſecond Caſe of the Rule ( Page 234) there 
muſt be allowed five Figures of the Dividend, viz. 59062 for 


| the firſt Operation or Quotient; that ſo the firſt Figure 7 of the 
| Diviſor, may be taken out of the rwo firſt Figures, viz. 59 of 


the Dividend, &c, | 
. BE Then 
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Then I proceed (per Caſe 2.) and confider how often 7 
may be taken from 59. and find it may be taken 8 times, for 
8 times 7 is bur 56. which I — Subſtra& from 59. and 
there Remains 3 ; to this 3 I mentally adjoyn the Third Fi- 
pure of the Dividend, viz. o. which makes it 30. out of 

which I muſt take the Second Figure of the Diviſor, viz. 5. 
ſo often as I took the 7 from 59. which was 8 times. Bur 
chat cannot be, for 8 times 5 is 40. which is more than 30. 
therefore 8 is too big a Figure to be placed in the Quotient; 
Yer, hence I conclude, that rhe next leſs, viz. 7 may be taken 
without any further Tyal. I therefore place 7 in the Quotient, 
and with it Multiply the Diviſor, ſetting down their Product 
under the Dividend, and Subſtradt it from thence, as in the | 
other Example, and then the Work will ſtand 


Thus 7563) 590624922 (7 
52947 
6121 


Thus 7563) 590624922 (78 
"  SS941 
61214 
60504 
716 


To this Remainder 710. I point and bring down the next 
Figure of the Dividend, viz. 9. which makes it 7109; now 
becauſe the Diviſor 7563 cannot be taken from 7109. 
therefore place a Cypher in the Quotient, | 

And thu muſt be always carefully obſerved, viz. That for 
every Figure, or Cypher, which 1 brought down from the | 
Dividend, in order to a new Operation, there muſt always be, 
either a Figure, or Cypher /er down in the Quotient. Then | 
the Work will ſtand Ce, mo oor 


* 


Thus 


7 1 ns —— a — mg — ; 
r 8 _ " Thus 759) pores cy 7; Fa. 


| 'T 0 this 7109, 1 WG, Gown Aa Pl of the Div 


dend, viz. 2, and then it wil become 71192, then I c 

or how often 7 can be taken from 71 (&. juſt as at the 
rſt Operation) and find it may be taken times, therefore 

I ſet down 9 in the Quotient, and with it Mary the Divi 

| for, ſeting down and SubBrafting 9 e 5 e 3 

Then the Work will ſtand - 


Thus 7563 ) $90624022 CI AS. 
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To this Remainder 3023, I point and bring Joi the eK 
Figure 2 of the Dividend, which makes it 30252, then pro- 
ceeding in all reſpeRts as befote, I find the Quotient Figure to 
be 4, with it 1 Maltipy the Biviſor, ſeting down” abd S. 
ftratting their ode 8 as: before, and then the Wark: MN 


ſtand 
Thus 7563 ) 590624922 C 


iT POT 2 0. 
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Here the Work is ended,” and I find the Quiet why 


he S 

78594, being the true Adler icand of the propds d Ex 

8 of Multiplication, Page, 18. 1 1 * BY: 
* e contained in woes, juſt . 
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If the Work of this Example be conſidered and compared 
with the Rule (Page 22) the whole buſineſs of er er will 


be eaſie; for indeed the only difficulty L ſaid before) lies | 
in making choice of à true Quotient Figure, which cannot 
well be done according to the Common Method of Divifion 
without Trials, yet thoſe Trials need not be made with the 
white: Diviſor (as appears by this laſt Example) for by the 
two firſt Figures of the Diviſor all the reſt are generally re- 
gulated; except the ſecond Figure chance to be 2, 3, dr 
A and at the ſame time the third 2 be 7, 8, or 9, then 
a ne be: had to the third Figure according as 
; DTT 77055 . BOS WTO | Ne, 
However, if thoſe Trials are thought too troubleſome, they 

may be avoided, and the ſame Quotient Figures may both 
eaſily and certainly be found by help of ſuch a ſmall Table 
made of the 2 as was of the Multiplicand in Page 20. 


Example 4. 


Let it be required to Divide 70251807402 by 79861 72 
9 80 N N 2 


male a Table of the Diviſor 79863. . 
den. ( 
470863) 70251807402 (379654 Quotient. 
26 Boo 0 ede Sh of this Opera- 
3238589 6361440 tion I preſume may be eafi- 
4| 319452 0041 fily underſtood. For thoſe 
5 | 39937 by X Figures in the Table are the 
6| 479178 718767 Products of the Diviſor into 
7 550 f TI all the 9 Figures ; conſe- 
8 | 638904 2 uently thole Figures in the 
2. 718765 4/91/09 mall Column do ſnew what 
| ip "208630 4.31260 3 Figure is to be placed in the 
N 399315 Quotient; without an 


319452  <qoubtful Trials of the Di. 
212472. wiſor with the Dividend as 

This Method af Tabulating the Piuiſor may be of good 
eto 2 learner, Eſpecially until he is well practiſed in Pi- 
von; yea and _ if the Piper de Large, ar 5 
Otori of man Figure: bę ręquired; as in Reſolving of 
| N ben, and Calculating of Aﬀtronomical Tables, ox 
e ee. Ow 

& 7 2 r : 1 5 5 5 7 Hitherte ; 


Reer 


, * ' 5 © <a 2 8 pr LT 3 
5 201 Pt by 8 4 4 W * 8 i * ; , 1 8 
—— c — 1 . N 
© 2 4 1 7 N 
* 4 5 ; \ . . is N 
. s l i + ee — — — 


. Hitherto I have made choice of N wherein the 
nb, 


| Dividend is truly Meaſured or Divided off, by the Diviſor, 

Without leaving any Remainger, being thole as were campo” 
x WW {ed of the Diviſor and Quotient, But it moſt uſually falls 
7 cut, that the Diviſor will not exactly meaſure the Nivzgerd > 
in that caſe the Remainder (after Diviſion is ended) mult be 
le ſet over the Diviſor, with a ſmall Line betwixt them adjoyns 


ing to the uotient. e 
28 . 2 db Example . 
Suppoſe it were required to Divide 379 by 5. 
ED: 5 . Fs) 379 („„ i 
——A 


29 = 
25 8 20 


Remains) IF 3 = 
Again, Let it be required to Divide 43789, by 67. - 


) 43789 (f Thy true Q uexjent requirgg 


1 
8 
239 

201 


e 


ö e Remains CIS FE 1 

q How ſuch 32 thus placed over their Diviſerę 
| (which are indeed Fulgar Frattions) may be otherwiſe ma- 
| naged, ſhall be ſhew'd farther on. * E 


- N. B. When the Diviſor 2 to be an Unit, viz. 1 
With a Cypher, or Cyphers annexed to it, As 10, 100, 1000 &. 
Diviſion is truly per formed by cutting off with a Point or 
Comma, fo many Figures of the Dividend as there are Gy 
pbers in the Diviſor; then are thoſe Foes ſo cut off to be 
accounted x Remainder, and the reſt of the Figures in the 
Dividend will be the true Quotient required, becauſe Unis . 
Or 1 doth neither Ault iply nor Divide. : iz „ ; : 4 3 '- 155 | | 

| i i: Hee ed 

Let it be required to Divide 57842 by 100. The Work 
may ſtand thus, 100) 578,42 the Quotient required, 
or thus 100 ) 57842 * (5787 the ſame as before. 
Hence it follows, that if any Diviſor have Cyphers to the 
Right hand of it, you may cut off ſa many of the laſt Figures 


5 4 $0 * < 4 13 
5 25 | 111 


4 
— 


4 


in the Dividend, and Di the other Figures of the Divi- 
#end, by thoſe Figures of the Dvviſor that are left when the 
Hybers are omitted. But when Drvijon is ended thoſe G- 
Mer, ſoomitted in the woke wk. and the #gnres cut off in the 
Dividend are both tobe xeſtored to their own places, 
E 7. a 25 — eie PIE 541 K or 
| Example 8. | ww re 
ed to Divide 675469 by 540. 


30 675460 (125. 
153. 
TI Ot 


270 


© Remains (J) But the true Remainder is 469. 
Conſequently the true Quotient is 1255455 9 


* 
ww; 
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* 4 


Suppoſe it were requi 


* 
4 * — 
* 


* = 8 s - 


As to the manner of proving the truth of any Operation; 
either in Multiplication, or Diviſion,l preſume it may be eaſily 
underſtood, by what is deliver'd in Pas r, compared with 
the three firſt Examples of Diviſion; Fox from thence it will 
be eaſie to conceive; that if the Diviſor and Quotient be 
Multiplied together, their Product (with what Remains af. 
ter Diviſion, added to it) will be equal to the Dividend. As 
in the fifth Example, wherein the Dividend is 379, the 
Diviſor is 5, the Quotient is 75 and the Remainder 8.4.x. 
Tay, 75*5=375, to which Aad the Remainder 4, it will 
——r 5 
: Again, in the fixth Example, the Diuiſer is 67, the Quo- 
rient is 653, and the Remainder is 38. 3 
4 1 S U 75, and 43751 ＋ 38==43789 the Di- 
NEN. 1 VVT ALS, WS 27 
There are ſeveral uſeful Contrafticns, bath in. Diviſion and 
Multiplicatian, which Thave purpoſely omitted until I come 
zo treat of Decimal Arithmetick. Alſo J bave omitted the 
buſineſs of Evolution or: Extracting of Roots, until further 
on ; and ſo ſhall conclude this Chapter with a few Examples 
of Diviſi unwroughtt at large, leaving that for the Lear- 
ner's Practice. ll! Ter , ns M0 1 RD: 


| 379) 43$60771 (75649. 


> : 4 


. 1 


Or, 75649) 43800771 (579. e 


43 ©} 


Chap. 3. Of Weights, Pealurts. Ne. 


45007 ) 23884944718 (33674. 
Or 330674) 23884044718 (43007. 
356) 244572000 (687000; 
59600) 57659066400 (957434. 
10000) 679543820000 ( 67954382; 
79) 232016 (356973. 


CHAP. II. 


Z bas Addition and Stbſfraction of Numbers of diff= * 
rent Denominations, and how to Reduce ther fronrone 
| Denomination to another, 
855 CT. I. 
1. Of Engliſh Coin. 


H E leaſt piece of Money uſed in England is a Ferehing, 
T 2 from thence ariſeth the reſt, as in this Table. 


Farth. | $45. WA Crown. 
| 4g=10. Pen. J 10s. is an Angel. 
48 = 121. Sbil. And 5 65. 8 d. a Noble. 
Fat. — Pound Sterling. e d. a Mark, + 


Note, When J. s. d. 9. are placed over (or to the Right 
Hand of ) Numbers, they denote thole Numbers to 88a 
Pounds, * Pence and | 


. oh | 

As 35 10 6 2. Or 351. 10 6d. Either of theſe 
do ſignify 35 Pounds, 10 Shillings, 6 Pence, 2 Farthings. | 
The ſame muſt be underftood of all the following Chara- 


gers belonging to their reſpective Tables, viz Of * 
* Ber. 


RF « Troy eight. 


The Orig inal of all Veigbes uſed in Eng land, was a Corn of 
Wheat gathered out of the Middle of the Ear, and being 
well dried, 32 of them were to make one Penny Weight, 

20 Pen- 


20 Penny magie © one 3 and 12” Ounces one Pound Troy: 


vide Statutes of 51 Hen, 3. 31. Edw. 1. 12 Hen. 7. 
But in latter times it was thought ſufficient to Divide the 


aforeſaid Penny Weight into 24 equal Parts, called Grains, be- 


ing the leaſt eight now in common ule ; ang from thence the 
reſt are nee as in this Table. 


Gr. Gra, | : By Troy rrugle a are 


Not ' weighed Jewels, Gold, 
430= 120 = 1 0z. Ounce, ., Silver, Corn, Bread, 


— —ñäö'JIC— oe OOO EEOSS: COTS 


| 24=1 P. . penny Weight, 


15760=240=12=1 tb, Pound. A and all Liquors. 


Beſides the common Diviſi ons of Troy Ie bt, I find in 


Angliæ Notitia, or the preſent State of England, rinted in the 


Lear 1699. chat the Moneyers 125 that Author calls them) do 
Subdivide the Grain. 
24 Blanks = 1 Periot. 

20 Periots = 1 Droite. 

24 Droites = I Mite. 

20 Mites = 1 Grain, &c. as before: 


Thus 


3. Apothecaries Weights: 
The Apothecaries Divide a Pound Troy, as in | this Tell. 


Gr. ( Grain. | 
20 19 Scruple. 
6o= 3= 13 Drams. 
r 3 Ounce. 
[5760=288=96=12=1 t Troy the 3 as before; 


By theſe Weights the Apothecaries Compound their 
* bur Buy and Sell their Drugs. by N 
Weight. 


4 Averdupoii Wei ghe. 


9 


When Averdupors Weight became firſt in 22 „or by 


hat Law it was firſt ſettled, I cannot find out in the Sta- 
'tute Books; but on the contrary, I find that there ſhould be 
but one Wei ght ( and one Meaſure ) uſed throughout this 

Realm, viz. that of Troy, ( Vide 14. Ed. 3d and 17, Ed. 3.) 
So that ir ſeems (to me) to be firſt introduced by Chance, 


and ſettled by Cuſtom; viz. from giving good or large 


Fight to thoſe Commodities as ace uſually weigh'd by it, 
which are ſuch as are either T Cong and Prof, or ves 
ry 


4 


© Frithmetich. | 3 17 + Pant 


'n KS . os fin A. 72. 
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SF, =, 


+ 


_ — * p . ** * C nen TIORN? * 3 1 | 
K . 8 9 * 37 3 2 * N 07 : A EAA, I 2 2 "IF" 
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brug my 657 Belchen, Features, Sc. : E 


ry y die to waſt: ads all k Kind. of Grocery. Wires; And" 
| Paſt he allow, Soap, Hax, Hemp, &.“ 
50 797 Steel, ron, „ Tad, &c. Alſo Heſh, Butter, heeſe,” 
alt, &c. Totheſe and the like (I preſume): it was thought 

| convenient, . a 5 ag than ee the Laws 


lewis Table! | i 8 : : „ k: I 
2 5 SS ? 19 If 5 f A 2 135 ö 8 F >... 7 "I 5 ; a * 
EE , ee 

18 18 G ae, cn3%e 
1. er. 85 i a Ban 


ö NO : 16=1 K Fa | $7 Fr | 28 1 L of C. & | 
286% — 1902 I= Hun Hundred. And 4 
23 35840 2 — . — . Tis, = + 


* * * # 17 * 


'5 Lone Minor. * 4 85 1 ME 


1 Jas at fl rſt a „19 K Che —— out — 0 
the Ears, and bong well 3. — three. of them in dere, Were 


t 


i Nails = =2 of a . : . 


5 a 6a! 188 * Tard rf EIA 5 N 
Eb i 22 Yards=x orten £2105 Be 
[ JEAE 3 . 

8 . 8 =" 1 21 E Feet: | 8 


108 36 e 8 
ES 18 — I65= 5 1P. Pole or Perch | 
2 7920 = . 660= 2202 40 — gg. E 
190080 63360 $280= 1760= 320= 5: — 


Note, That forty Poles (or Perches) in length, and * 
in Breadth do make a Statute Acre of Land. 

That is, 220 Tard, Multiplied into 22 Tr e 
Square Yards is aStatute Hanes 07 nou ws SO Sf 

And according to the Tranſactions of the French Acallenij 
Anno 1687, a Paris - Foot-Royul. is=1, Inches Engliſh ; fix 
of thaſs Feet make a Toife ;* and 57060 7 = 365184 Ex. 

80% e os the Meaſure of dhe ree of a Br Circle 85 
175 the. Surface: of the Earth. So that one Degree is b 

les, ant 288 Lards, which. is very near to ür * Comtry= 

man Mz. Normorri s Experiment made betwWixt * Londen ant 
York Sao £1035; Wh Fa ras. Miles, 
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and. 878 Yards do make a "Dep ree. ht — 60 Miles at⸗ 
cording to the common receive d Opinion and Practice of the 
Wavigators or Seamen. 
Hence, according to the French account, the See f. 
; rence of the Earth (f — poſing it to be a 1 OT 
gure) is, 24890 Eng Alas Ve = 
6. Of Liquid Meaſures,” I a Dry, 
| All Miaſlires of Capacity, both l and Wa 
at firſt made from Jh Wii ght. Vide Statutes 9 i H.x. 51 Sr} 
= 3. 12. H. 7. & c. wherein it is en Acted that eight | 
| Troy Weight of Wheat, gathered out of the 17 le of ch be Ear | 
well Dried, ſhould make one Gallun of Wine Mtgaſure: 
- And thatthere ſhould be but one Meaſure for Wine, A and 
Corn throughout this Realm ( de Sta, 14 Ed. 3. 15 Rig. 2.) 
But gay and cuſtom hat alter d Meaſures, as it hath done 
Weights (and perhaps for one and the ſame reaſon) for now 
we have three different Meaſures, Viz. one for } me, one 
for Ale or Beer, and one for Cory. 1 
E have inſerted Tables of each as they ave. ow corn} ted 
by Cubick: Inches, and practiſed in the Art of Ganging,”& = 
he common Wine Gallon ſeated at Guild- Hall in 1 5 
by which all N . A Spirits, Strong · waters, 
Perry, Sider, Vinegar, Oyl and Honey, &c. are Meaſure 
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and Sold; is 52 Ito contain 231 Wbick Inches, and from 
thence the reſt : arecomputed, as in this Te rn 2 
Cubick Inches,” : ALA . 5 rg ad 
| 231—= 1 C. Gall's. . d& : 315 a Wine 
| 9702= 42=rirw. | «= anger” Rp 
14553 = 2 e 


. 7— SE = = 8 ED) hy =2= rk 


got Doctor M ard m his Teciomerry weg 
le the Wine-Gollor to contain but 5 LO 225 Cubic 
op s at the moſt, and 1 to his account an port 
* at was made by-M alker. and Mr. Shales, -two-G' 
ral Officers in the Pele They cauſed a Veſt * de * | 
exactly: made of Brais;-in form of a Purailclopipe 
fitie of us Baſe was 4 :[zches, and its depth 14 Dean it 
ifs juft content” was 224 Crick luci. Fhis Ve ran I 
dated at Guild- Hall in London (Alan 2570 1688) eee ths 
Dord Mayor, : the STAT 1 a" the Reverdnd 
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ions in Gauging ſhould be made from thence, as above. 
The Beer or Ale-Gallon (which ate both one) is much 
arger than the Wine-Gallon, it being I preſume,) made 
rſt to correſpond with Averdipois Weight, as the Wine- + 
Gallon did with Troy-Weight : For (as I ſaid before Page 33) 
ne Pound A verdupois is equal to 14 Ounces 12 Penny Wright 
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Troy 8 5 : | 
EY as one Pound Trey is in aſe Pr to the Cubic In- 
hes in a Wine-Gallon, ſo is one Pound Auerdupois: To 


- 14.5: 2815, very near the Cubick Inches contained in an 


{le-Gallon, as appears from an riment made by one 
Nicholas Gunton general Gauger in the Exciſe, about 36 Years 
90, Who by ſuch a Veſſel mentioned befe 


” | | ore in the laſt 
om Pe, did find the Standard Ale-Quarr (kept in the Excbe- | 


guer, Vid. 12 Car. 2.) to contain juſt 70% Cubick Inches, 
onſequently the Ale-Galloz muſt contain 282 Czbick Inches, 
and from thence the following Tables are computed,  * 

© Ale-Meaſure, | „ 
| 282=1 Gell - C a Ferkin of Soap, and of 
| 2256= iE, W os 
| 4512 = 16= 2= 1 Kilderkin. 2 withthat of Ale, 


| == os 4=2= 1 Berrel _ 
13536=48= 6=3= 1: = 1 Higſhead, 
Cub. Inches. 3 

1 282= Sa. e | 
| $076= i8= 2= 1K, WET 
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10152 1 1 Barrel. 


C — a> 4 : 1 . ; 
15228 4 = I =I Hopſhead. 
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N B. This Amazon or Arent Tw Ale and 
Beer Meaſure, is now only uſed in London. But in all othet 
places of England the following Table of Beer or Ale, whe- 
ther it be ſtrong or (mall, is to be obſervedy e to 7 
e of Exc made in ar Near An News 
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1 | „ Of Dry Ada: des wan! 

5. Dry. WW. Ia is different both from the Wits FRE” ak 
3 | Meaſure being 2s it were a niean betwixt both, tho' not 
by exactly io ; which upon Examination I find to be in pro- 
Wo | Portion to the aforeſaid old Standard Mine- Gallon. — Aver- 
6 = daupois-Weight is to Troy-Weight 5, That is, as one Pon md Troy 
3 is to one Pound. Averdupois, ſo is che Gubick Inches conta wh 
1 in the old Mine- Gallon: To the Cobitch Inches contained 

We the Di) or Corn-Gallon. 1 0 

be in : 224 } 2721 which i is very near * 
4 27 4 the common received content of a Corn-Gallon, altho 
— 18 now it's otherwiſe ſettled by an Act of Parliament made | in 
#71180 April 1697, the words of that Act are theſe: | 
= | Every Round Buſhel with @ plain and ein Bottom; bein 
Wo made Eighteen Inches and a half wide throughout, a Eight 
1 Inches Deep, ſhould be eſteem d a Legal Wincheſter Buſhel, ac 
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1 2 = / mw Ban wk — ——— — 


— WIA een) 
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cording to the Standard in his Majeſties Exchequer. 
115 Nov a Veſſel being thus made will contain 2150, 42 Cu- 
114 bick Inches, conſequently the Corn- Salon Bork contain * 


208? Cubical' Inches. 


Gub. hebr.. C4 = cab.) 
1 — 268,8 1 Gall. e uarles a M. and 
| | ; $37,6= 2=1Pek. (u. a Laſt of Corn 
3 8 4=1 Bu Buſhel. - + | 

— 17203.2= 64=32=8= 1 garter. 


nl :; obſery' d amongſt the Lead-Mines in Derby-ſyire ( > 
1 ) that the Muners bought and ſold their Lead Ore, by 
8 ; e which they calfd an Ore-Diſh; whoſe Dimen- 
1 tions I carefully took and found them. PEE 
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5 Te Length 21 5 
| Thu Breath '6. 
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Of 2 x ; 
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res, &c. E 
Conſequently it's Content is 1073, 52 Cubiel Inches, which 
is very near equal to 4, Cors. Gallous, according to the above. 
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ap. 3. 
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mentſoned ſettlume . rename rm apt ge: 
Nine of thoſe Diſhes they call a Load of Ore, which if it 
or pretty good, will produce about 3 Hundred Weight 
r anal gr bots gods Fm 


4 7 * OI 3 4 * =, C $64 $3 8 Tn 
* . 
8. of Time. TINT 


IIt is not an eaſie tug to give a true Definition of Fime ;, 
for (according to the Philoſophick Poet) 
Time of it ſelf is nothing, but from Thought 
© Receives its Riſe, bylabouring Fancy wrought © 
* From things conſid er d, whil/t we think on ſome Ib 
As preſent, ſome as paſt, or yet to come. 
No Thought can think on Time, that still confeſt, 
Aut thinks on Things in motion, or at reſt. 
And ſo on,, Vide Lucretius, Book I. . 
That is, Time only ſhews the Duration or Mutation of , 
things, * being the Standard or Integer by which ſuch 
Continuance or Change is computed. And a Tear is that 
Space of Time in which the Sun (Apparently) compleats its 
Revolution from any one Point in the Ecliptick (an imagina- 
ry Circle in the Heavens) to the fame Point again, which 
according to Modern Obſervations is perform'd in 365 Days, 
5 Hours, 48 Minutes, 57 Seconds, 21 Thirds, &c. But 4 
Second being the leaſt part of Time that can be truly Aea- 
ſured by the Motion of any Mechanical Engin, as a Clock, 
&c. (A third being leſs than the twinkling of an Eye) I be- 
gin the following Table with Seconds, „ 


Seconds. 1! » . 

a 60 = 1 Minute: , | 

3600 S0 =- . 
$6400=" Iii = | 
131556937 = $25949= 8765 = 365 + 54+48+57= Tear, 
Calle en Set j 5 


But the common Tear, uſually called the Julian Tear, doth 
Ana canſiſt of 365 Days and 6 Hours, and is divided into twelve 
„ by unequal Months, called Calender Months, whoſe Names 
men. aud Number of Days are the Subject of every Almanack. 
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mention'd in the es As I have Deduc'd 


with thoſe uſed in ä by the Lord 
borough. | 


The 4 Hebrew Waight, compared with 


OZ. 


'T theſe Tables it may not be — to give bete Ne 
"Toth ſuch Coins, Weights and Meaſures as are e 


thoſe which ſeem an _ — — —ů — in the 
0 1 and c 
Inde to the Large Bible, Prin 7a Bilbop a Pete | 


Troy Weight 
w. Grains, 
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10 Gerau Leah | 
2 Bekahs=a Sheſtel 
100 Seca T 
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Their Long 1 compared with 82 
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The 3 Honey mentioned i in the New Teftament. 
A Denarizs, or Silver Penny =7 d. 3 Fartbings. 

a Aﬀes of Copper O 3 Farthings. ; 

Aſſarinm =o 15 Fart hing. 

| Quadr ams O: 5 of a Farthing. 

A Mite . Tofa Farthing. 


E 18105 Meaſure. 


Feet. 2 Parts. | 


. A Fingers Breath =! . 

4 Fingers Da Hands Breadth =] 

2 Hands the leaft Span — = O. 

9 Hands Breadth=the longeſt Span = O. 
f 2 Spans = the Longeſt Cubit =| o©. 
4 Cubits=a Fathom =| 2, 

6 Cubits =Ezekiel's Reed = 3. 

400 Cubits=a Stadium ==| 243. 
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3 Miles=a Paraſang =[7296. 
Which is + bh Mile and 256. 
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4 9 Of 2855 
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8K E C K. 2. "Addition of Weights ac. : 


The forcis ng Tables beide ſo well eee, Prey 45 
you can feadily cell (without pou fing). h How many "Units of 
any one Denomination,” do make one of the next 3 
Denomination. (eſpecigll; in thoſe Tables as are moſt uſeful 


atk wu # * 


for your Buſineſs)” it will then be as eaſie to Add, or S. 


Arat theni, as to Add or Subſtratt Whole Numbers due Fre. 
being taken in placing all Numbers that are of one Deus 

nation exactly underneath each other, That is to 152 Ky 
Money place Pounds under Pounds, Shillings under Shall 
Pence . under Pence, &c.' Underſtand the like in Weiz 

and Meaſures, &c, According to their ſeveral . 
ons: Then in Addition obſerve this Rule. 

Rule. Always be gin with thoſe Figures of the loweft, or lea 
Denomination, at > them altogether unto one Sum, then 
conſider how many of the zext . Superior. Denomination. are 
contain d in that Sum, ſo many Units you muft carry to the ſaa 
next Superior Denomi R to be Added together with thoſe 
Figures that ftand there; and if any thing Remain over or above. 
N chaſe Units ſo carried, that Overplus muft be ſer down under-" 

neath its own Denomination : pw fo yen on from one 
Denomination to, eee until all be nite.” 


9 0 RTE Example i 17 Coin. : Tie hy 
Letit be required to z. 145. 06 d. and 25 l 02 5.” 


10d. and 541. 13 6. oꝗ d. and 101. 17. 094. into one Sum. 
Thele | articul r Sums being placed, as before direct ed, 
will ſtand as in t D 2 


They * to — Rule ule begin with the Pence (be- 
ing here towgtt or leaſt e and Adding them 
aeg $1 fin 1 ir Samtobe 4 


that is2 5, and 5 Pence 
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for 24 d. 28. and 29— 24 the 5 l. 1. 4 
ſet down underneath its own Denaminati- 35 14. 00 
an, and carry the 2 g. tothe place of Shillings, 27 . 02 . 10 
Adding them and all the Shillings together, 54. 13 . 04 
Lone the Sum tobe 48 s.' viz. 2/.8s. Iſet 10. 17 . og 
own the 8 s.-underneath its on nlace of 128 - 08 - of 
Shillirigs,; ahd carry the'2 J. to the Place of © gs 
Pounds, Adding them. and alf the Pounds together, I find 
their Sum is 1281. conſequently; the Total Sum required is 


SES 


* n 
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Now, for as much as it often happens in keeping Books of 
Accompts (and in other Buſineſs) that it is required to Add 
up large Sums of Money, conſiſting of El 40, or more ſeve- 


ral particular Sum, nay, perhaps filling up the whole 


Eben of a Sheet of, Paper, I pambly. conceive in thoſe _ 
ales the Delt : Wag will be to part them into Par- 

cCels, not exceeding above 10 or 12 particular Sams in each 
Parcel, and Sam up (on a by Paper) the Particulars in each 
Parcel; that done, Add together all the Sums of thoſe Par- 


he beſt and eaſieſt way will 
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cels into one Sw, and that will be the To 
Also to avoid the making of Points, or other Marks 


4 
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We Pence: Table... The Shillings Table. 
" E P& mtg — 1 


qmongt ur Figures, it \ 
wing Tables by heart. 
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1 — * 8 
= : 12 + 3. 5 4 
1 3 
v4 


=5- 20 10. * 100 2 5. 


The Uſe of theſe Tables is ſo obyious, that 
geecdleſs to explain them. 
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1 - s 7? 7 
2 1 141 


: To. a Bs g A | 1 N | 2 52 1 0 ff 1201 
Examples in Addition of Weights. "ITY 5 


Troy Weight, © ©  Averdupois Weight ©. 
. Pw. Gr. Vn. C. g. 1. G. 
$32, eee: 1057 5 T2% 15-3 of 28 x2” 

| , „ 4122 1 

2411 08 & r eee, , e 10 
IO. 10.12.27 c O07 rp 2p 
eff} 3.75) 0 of 11 2 19 ; 22 1 L 25 1 1 2.3 2 Te l 
ene e ee © Ouþ Sim 23708, ff 7 oe 
1 * ; $I F nn & 1. 3531 3h, 96 0 23. 247; 644% 4 2 
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Sum, and that will be the Tor al Sum required. 


our Figures, it will be convenient to get the fol- 
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1 _ 8 needleſs ro for Pals more ; Be es of Ahn 
kind, for if theſe 5 
ey u will be fuſfezent to ow 207; 009 of er ns er. 


! ormed. 


; Sect. 3. Subſtraction of Weights, as ay 


P. ahi, is but the Converſe of the ecedent Wor and 
may be performed by dale this Rule. * 25 


Rule. Begin with the loweſt or lea Denoniination ( as be- 
ore in Addition) and take 'or Subſtra& the Figure (or Fi- 
gures) in that of the Subtrahend, 2 the Figure 
for Fi res) that Sad oer them of the- inati- 
n; ſetting down the Remainder (as in Page 12.) But if” 
hat cannot be done, then you muſt increaſt the wpper Figure 
[or Figures) with one of the next Superior Denomination, and 
om that Sum make Subſtraction; and ſo procted to the 
ert Superiar Denomination, where you muſt pay the one ; 


p 
1rrowed, by adding Unity to the Subtrahend # in that place, 
XC. as in whole Numbers ; 


Example in Coin. 1 . 
. 355 . 5 1 5 3 © 
From 386 , 09 , 08 From 569. 10 os 
Take 223 : 04, 06, Sb. 389. 15. 
"Rain 213 55 MS 179 So 29 To. 
The firſt of heſe 
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camples is ſelf 7 In the "Ry 


end Example, ng at the place of Pence (being here 
a0 he leaft N am to ele 8d. from 92 bar be 
auſe that cannot be done, I muſt (according to the Rule) 

5 orrow one of the next ation, viz. 1 5. and Add it 

- tte 64. which makes it 184. (for 1.12 dl. and 12 4. 
64. 18 d.) then I take 8 d. from that 184. and there 


Memains IO 
ence, term 
mult now pay t 


— ſet down underneath the place of 
proceed to the place of Shillings, where 

1 5. 8 one — = j 
Makes 


4 * "ue . 9 | 


N the laſt) be ame 0 ſtood. 
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10 from 19 and there Remains 9, and fo on as in w ole 
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eng 16 T 10 cannot 5 but 16 upp 30 my thats 
Remains 14. Thatis, I borrow one of the next Denomina- 
tion, viz. 11. and add it to the 16 7. which makes it * 5 
(for 11.= 205. and 20 10 = ;0) 2 ſet down the 
waining 14.5, underneath its on place of Shillings, P. 2 
ceedd to the place of Pounds, where paying the 1 J. 
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Soc that there ARE be 17 than three Te eqms to! to forma 
Ne or Similitude of Ratiò s; an 

Terms, the ſecond muſt ſupply the place of two. ASi in dhe 

at is, 2: 4: 4: 8. (of: : See Page 5.) 

Here 4 the Middle Term ſu 1 7 the place of two Terms, 
to wit, of the ſecond gy thir 8 bearing the ſame Rev- | 

Ait . on. 
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. moor oF or Projertion IT As 4 778 to 2. 2 as 


2: WIPE”: SOL IE WET. 
+ Lemma. "a | 14 1 ä 
17 three Nash tional, the Reft e or Pro 
dad of the two 2 of the firſt k 1 
will be equal to the Square of the Mean or Middle T 
(20 Euclid. 7) 


As in theſe 2: 4: : 4: 8 Here 8216 the Pro- 
duct of the Extreams. h 


F< bei 


| And 4 * N the Square of the Mean, Ergo 824 4 


Coral 1. 985 


Hence it follows, that if the Product of any two Nis: 155 
bers, be equal to the Square of a third Number, ; thoſe three 5 
Numbers will be in wh | f 


Lemma 2. 


Ik os Nubere 3 are Fe proportional, the „ Podals'h of the's 895 
Ease will — to the Produtt of th the two N 8 


| (19 1 7 


As in theſe, 2: 4: : 8: 16. Here 16. 2232 
n . te Code, 16 v x 2= =b «4. | 


e follows, that 1 the product ewo Nu 
Fn, be equal to the 2 1 5 ot her e = 


four Numbers are Proportion 


And from theſe two Lemma s, it will be eafie to 
that if never ſo many Numbers oy in continued Proportion conceive, : 


the Product of the two Extreams, will be equal to the ky hea 
act of any two arms that are: n. diſtant from: the , 


Ext rYeams., 
As in theſe | 4 '$. 16 32.64. &c. 


Here 64 ,*2=324=16%8, der. And e 
of Terms be odd. 

As in theſe 2. 4. 8. 1 0 128 ac. $4 
Then 128 x 2= 64 « 4=32 x $=16 16. yo 


Note. The (her an me uſe on te fie 


jortionals 5 


In ev mes of. © Thane S 8 
That 5 which is compared to another, is called t 
Ant ecedent of the Ratio; and that Number to which it is 
compared, is a its Conſequent, EW 
in theſe, 2 54 ; :'4 8. Here 2 is the Anteced&r, | 
| 4 is the Conſequent, and, the middle term is an Ane; | 
Hare to 8 its Corſe ſequent ': 2W it follows, hat in every 
Series of = all the Middle Terms between the firſt and la 
are both 3 Conſegquents. 
A s in theſe, 2 8 . 16. 32 6 te: . 85 
16. 32 are both 1 and Antecedants. bo : 4 
For 24: 48: $: 1: 16: 33: 4 &c, 
So that all the Terms except the laſt are 1 uta. 
| And all the Terms except the firſt are Conſequents. 8 


Lem * 


If never ſo many Numbers are Proportion it will be. As 
any one of the Artecedents.: Is to its Conſeguent.; So will the 
Fu of all the. ede Uo d dum af all the 1 
ny (12 Euclid, 5 

Ard in the foregoing SY x 2x 5 ths 2: 
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- all the eee doubls Rar 1 = Sum 
"iff — yo aig ek ang the Ratio. 
een been Trip adurt e „ &cc. had the 
5 2510 3 4 &c. 5 
5 Note, ee Gries of == T7 * e js. s found by Divi | 
Aung any of the Conſequents by its Antecedent. | 
in theſe 2: 6'r 618.8: 18 64 
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- 165 | : 
Here:z): 8 (3 the Korio- Or 5) 18 (3 Kc. 125 
From the ſecond and third Lemma's may be raiſed two | 
General corems or Rules, for finding the Sum of any Se. 

| Ties in =: without a continued Addition of all the Terms. 


Let the Series 2. 4 + 8 16 32 Gi. 6 e be gr 
ven to find its dſum. 


4 Suppoſe 2 the Sen of all a r Terms. = > 
Then will 21 8—the Sum of all the Antecedent s=2 K 
And T2 the Sum of all the Conſequents, = 244- 
C 2128: z—2 . per Lemma z. HE 
* Ergo . bo Lemma 2. , 
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in words at length thus: 2= 24 


\ From the 2 2 ſecond and > by 2 
_ N Terms the e of the 

that Remainder being Divided by = Fm 
WY a 5x hg the iin mill give: the Sen of. at 
bt Fernie common \ Ratio, and the laſt Term 


dba the laft Term into the 2 
from their Produtt Subſtract the firſt 8 a 
Divide that Remainder bythe Ratio leſs D- 
en I, 4 will give the Sum of all he 
ves. RE. | 


he Fat 4 —22.— 52 —4- 1 „ 
Conſoquently 2,—2=2256—2 viz. the laſt Divided by 2. 


Then e = = Theorem 2. S2 
PITT Let 2. 6. 18. 3 ad 486. be the given SEM 


Here 2 ĩs the firſt Term. 3 is the Ratio, and 486 the laſt _ ; 


But 466 31458. And 1458 — 2 146. 
- Then'3—1=2) 1456 ( 728 the Sum required: 
That s 728=24-64+184-544+162+486." . 


In 3 of theſe: Theorems it is required 0 have 4 — | 


| Term known (the which in a Long Serzes == will be very. 


tedious to come at by a Continued e er. le. 
will therefore be convenient to ſhew how to obtain either 
the laſt Term or any other Term, whole place 3 is aſſigned; 7 
without producing all the Terms, . + 
In order to that it will be neceſſary to premiſe the Cohd- . 
ov or Similitude that is betwixt Numbers in Arithmetical 
vgreffian, and thoſe in Geometrical Proportion. 


If to any Series of Numbers in == When the firſt Teng cf 


not an Unit or 1, there be Aſſigned a Series of Numbers in 
Arithmetick Progreffon, beginning with an Unit or 5 


whoſe Common ng is ihe Called Indices or Ex. 
ponants. | 


pr 5 6 Tribes.” 
Thus, J 2. FR " 32 . 64 "= Ge. = 
ä 


"Pare. 1 


| 185 "Then will the Additions 3 * — of thoſe 
1 Jndices (or Numbers in Coley xo 5 AK ) direct ly 
DODorreſpond with the Product ient of their Reſpe- 
; ctive Terms \ in the Sr 4 * 1 ITY 


That is, 18. 1 16 the Seventh Term in 


= 8 6551 . 1024 The Tenth Term i 4:7 


— $=4." As 6—2=4 
Or, #4 "oi nw Wh or, $86 4 64 416 r 
But if the Series of 2 begin with an aka the Indice 
muſt begin with a Oper. dt 
O, 2} N 2 4 * 7 6. ua 
As in theſe „ 5. 35 0 


Now by belp of theſe Indices, and a few of the firſt 

Terms in any Series 'of = It is plain that any Term, wh 

| Place or Diſtance from the ſirſt Term i is Aſſigned may be 
ſpeed * obtained, without n the * eries. 


Example. 1. 


"A Man bought a Horſe, and was to ive a Furt hing Li 
the firſt Nail, two for the ſecond, es or the thing, &c. 


In The of Nails was tabe 7 in 
8 Nails in all. What muſt he have lr 
or 


O0 . 1 * 2 . - 3p i ? . F. Indice. 1 e EF 
Fiſt 1 2 4 + 8. 16 32. Farthings in 2. 


5 = IO, 10 -+ 10 
Then, ; 2532104 And $ 1024 * 1024 = 


Again, 718 2118 Laſtly et * ne 


Wich is here to be accounted the 28 and laſt 
Becauſe the firſt Term in the Series is 1. Which abe nei 
ther Multiply nor — 55 p 
Now this 1 34217728 bei ng the Number of Farthings to 
be paid for the laſt Nail, rig it the common Ratio 7 
is Fr and the firſt Term which is 1, may be found the Sin 
of all the Series. Per ow . 
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N From! . Sibfrath 1 1. ii: | 


Pk. 26343 E - 26843 $455: Then 2—1=1 the Die: 
Conſequently 5475 is the; Sum of all the Series or 
Price of the Horſe in 20043 mes; which being brought into 
Pounds, &c. 0568 9 49) will be 798805 $6 3.4.,3 Far- 
chin, OY 5 e 
1  Exanple 3 e 


A 3 ae agreed with a "Maſter ( . 
Numbers) to ſerve him Eleven Years, without any other Re 
ward for his Service but the Produce of a Wheat-corn for the 
firſt Lear; And that Product to be Sow'd the Second Year 
and ſo onfrom Year to Year until the end of the Time. Al 
lowing the Encreaſe to be but in a Ten- fold Proportion. 

Ti is Required to find the Sum of the whole Produce. 


A . „ Indices or Tears. 
Firſt I 100 1000. 10000. 1 , in 


4 2 6. 25 | „ Dae 
Then 4 10000 100. 1000000. the 655 Years Prequee 


=” — 9 „ 4 Hr : 


And $ 6 + 5 . 11 | 


ICOOOOO x 100900==I00000000000. ' The Eleventh 


or laſt Years Produce. .. 


Then, either by Theorem 1 or 2 the Shes of all hs 
Series will be, 111111111110 Corns. Now it mag be 
Computed from Page 31 and 34, that 7686 | Wheat 
Corns round and dry out of the mi dle of the Ear, will 1 
a Statute Pint. If fo; e 

Then 7680) 117111111110 (14467592 Pints, but 64 dinitz 
are contained in a Buſnel. L 


Therefore 64) 1 92. (2260 Buſhels, om it 
to 128 fold yi he 3 morn an 


1 * "I 4 k 3 
8 Sa % 7 b < 
22 87 5 ' ky * 
* * * 1 * &; 8 wk. as 
y 7 r ; 
* 7 * WW. 22 „ 
1 A — . Ut ' 


S N —_ 1 1 * 24. We ve 
ood Recompence for Eleven Years Br. 4 . ery 

There are ſeveral pretty Queſtions Reſolved by Numbers | 
in Arithmetical Progreſſion, And dy thoſe in = kick the 
ingenious Learner will eafily- oerctive hereafter ; viz, When 
we come to the Solution of ng aa relating to Intere and 


Annuities. &c. here 


n 


Sg "There is alſo 2 a Third Kind of Propereivs; calied Muſical « 
Which being but of little or no common uſe, I I ſhall there- 


Or any other thin 


fore give but a ſhort account of it. 
Mufical Proportion or Habitude, is, when of Three Nun 
TY the firſt hath the ſame Proportion to the Third; As the 
2 — between the Firſt and Second hath; 'To the * 


8 rence between the Second and Third: 


As in theſe. G. 8. 12+ viz. 6: 12: 861 1228 


If there are Four Numbers in Muſical Proportion, the Fi 
will have the ſame Proportion to the Fourth; As the Diffe- 


rence between the Firſt and Second hath ; To the in 


between the Third and Fourth. NPs 
As in theſe, $. 14. 21 d. 110% i 

Here 8: 8 4 886 e. SO We 

That is, 8: 84: 6: 63 / 

The > Method of finding out Numbers in Muſical e | 


on, is beſt expreſſed by Letters; > as 0 be ae in a the 
Algebraick Part. 1 | 


Seek. ; How to Change e or Uarie the Order of of Things * 


This being x Thing not Treated of in Foc common | 
Books of — Dderick (chat I have had the opportunity df | 
1 made me think it would be acceptable to the 
young Learner to know how oft its poſfible to Varie of 
CR the Order or Poſition of any 'ropoſed Number of 
J. 9 : 
As how many ſeveral Changes may be Rung m on 


any 


Propoſed Number of Bells; Or how many ſeveral Variatr | 


ons may be made of any Determined Number of Levers, 
2s expoled tobe Varied. 

The Method of 2 out the Number of Changes 15 hys 
continual Multiplication of all the Terms in a Series of Arith- 
metical Progreſſionals; whoſe firft Term, and Common Dif 
ference 7s Unity or i. And laft Term the Num 1 
Things propoſed to be Varied. viz. LXAX ZXAX db. 

As will pa from what follows. 
I. If the things propoſed to be varied are only two, they 
admit of a double 2 as to order of a And no 


more. Thus, : Wo 25 2 22 —=5= I © "I An 
2. And if three 21 are propoſed to be are athey y mg 


* 
Ll 


„ III W CINE FRY * = OT PT EO Ry" ** * 8 . 
* * . 
2 z 85 
EE #06 a r N — 
"Of | ; 
Fl 
. 4 


Gar. 


be changed Is 8 ways; 7 to their order T Places; 


re- nd no more, ad 1 X 2X3 mm 3 13 | 
y 61 pref 1 . 4; . 3 
| | For beginning with x there wil be 44 i. 4.1.27 
of - Next beginning with 2 there will be +» le - 13 
8 1 179 7! AST. _ 
* 1 begining with 3 and it will be £46 3 3 5 : 
rſt Which in all make 6 or 3 times 2. ux. 1821 Fg 
Fe * Suppoſe four things are Propoſed to be varied; Then 
ce _ will admit of 24 ſeveral Changes, as to their Order of 
ö ien en coming nge N 2 75 e 
TTF | 4p Bi 4 3 
por er beatles tho Older with "Fl it { witlts "4 2 . 
. 7 + 4 « 2 
. - Hero is Six bier Changes. 7 405 7 8 
he r des 65. i Howe 16.2 2 e. 35 2 
T4 RTE hs Or; er; Thichin wage 212 34. And I wp: 
on this Method of Proceeding, it may be made evident chat 
V Things admit of 120 everal Variations or Chan 
5 and 6 dings of 720.” Sec. As in 1this | followin g Table, 
o = The Number | The manner - how The © Diferen 1 
by | of Thingsipro-" their ſeveral Ma. or Variations ev Rams | ; 
um. 


5 . to ve Var riations are Pro- of the Propoſed 
ö — EI . 


VIEGDE 2 NEEt 


„ 


Tes x 5 be thay Continued on to any adde wry” I Nm 1 
ber. Suppoſe to 24 the Number of Letters In che Al habet, 


— oy Amr 
by r n 
2 „ 
— 


Which Wil admit of 629448340 393600. Several 

0 Variations. . 9 = 
\ 8 From theſe Computations may be ſtarted ſeveral pet = 
1551 and indeed very ſtrange Queſtions. 
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| | Examples. . 
1 1 Sir Gentlemen that - mes Travelling met together by 
5 Chance at a certain Inn upon the Road, where they were 


ſo pleaſed with their Hoſt, * each others Company, * 
ina Frollick they mad a Sontract to ſtaꝝ at that Place 
long as they together wit their Hoſt, could ſit every EO 
ina cifterent wer or Poſition at Dinner; which by the 
foregoing Computations will be found near 14 1 For 
they being made 7 with their Hoſt, will admit of "ik | 
Different Poftions but 5049, being Divided by zyt the 
2 80 8 in one Brig 4 Nick "vat 13 Vears and 
291, e | rolick. i 
I Rave Ren told | (Thar be before the great LAT bab 
pen 88 Ammo 1666 165 ere was 12 Bells in St Alan Le In 
Church in Cheap: therewas Suppoſe it were Re e to 
tell how many le pom 7 Changes might have been up- 
on thoſe 12 Bells; and at a mogerate. are, Computation o 
long all thoſe Changes would have been Ringing but. once 
over. r 7% #7 
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er of Changes (and confequently the time) beyond com- 
2500 0 belief. fob For 8 75 Bells would require (at the fame fate 
of Ringing as befo ) about 16575 Tears to Ring all their 
| different Changes but once over. 
And if it were poſſible to Ring 24 Beli in Changer, and 
at the ſame Rate of 10 Changes in à Minu, which is 4 
| Stroaks in one Second, they would 3 more than 
OOODOOOOOOOCOCOO Tears. to Ring them 3 in 


oe different Changes : as 1 772 * be e * 


of Phopoztion Disjunc en called the Golven Rule 
Proportion: Disjunct, or the Golden Rule, is either Dir | 


and Compound. 
Set. x. 


Direct pr ortion is, „ four unlivn,: the Frust 
beareth the:ſame Rarin or Hadi . . 
7 rg dach te the Fourth. 

1 As in theſe 2: 8 22 


Ou 8 the greater the = Term i8 i in reſpect te * 
che Kin the greater will the fourth Term be, n reſpect to 

ie third. 

That is, as 8 the ſecond Term, is $-rimes greater than 2 
the firſt Term: Sois 24 the fourth Te n 4 times greater” 
than. 6 the third Term. 

Whence it follows, that if four Nubert are in Direct 
Proportion, the Product of the two Extreams, will always be 
equal to the Product of the two. Meant, as well in Dic junct 
as in continqed Proportion; according to. Lemma 2. Page 77. 
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. From theſe Confiderations, comes the 3 of find- 
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N I. The 72 erm „ Which. moves 2 t hat 
rally ſome of theſe words before it; u. var bath _ 
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| Then ( ae obſerve this; viz.) The firſt Term in 
| the Suppoſitzon mult always be of the ſame kind and Denomi- 
nation With that Term which moves the Queſtion. And the 
Term ſought will always be of the ſame kind and Denomina 


tion with the ſecond Term in the Suppolition. 
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2 and Divide thir Product by the irt Term; 
the Quotient will be the Anſwer 17 


Tardi. Sbil. 12 Sl. Wh * 
„ This 33 ES +6: 18. the Anſwer. 13 
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Here you ſe that all the three Theorems are equally 17 * 
But the firſt is moſt General, and uſually practiſed. 
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Then 98x 8=784. And 56) 784 (=14%5 W 
Note. The three laſt Oneftions are only the ſecond varied; I 

; being propoſed purely to give an inſtance how. any Oueftion 

In this Rule of Three may be varied, according to Page $6. 

ueſt- 6. What will 4 of a Tard of Velvet coſt, when 

the rice of 21 Tards and a half is. worth 221. 105. 64 

This rater truly Stated will ftand _- 

Thus 214 Tas : 221. 10s. 6d: 4 To the Anſwer . 

Which may. be found three ed ways ; Viz. by Re- 
duction; by Fulgar Fractions; or by Decimals. | 

1. By Reduction. Bring the firſt and third Terms into: 
one Denomination ; viz. into Qrarters, and Reduce the ſe- 
cond Term into its leaſt Denommation. per Seb. 4. Page 42+ 
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Then 294 2422333 And ax) 42 3 Sn Page 5. 56. 
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by Multiplying the Numerator with 20 and Dividing” the 
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Example. Suppoſe I give 5 r 4 Pills for one Ounce 


of ah "What muſt . pay for N N 2 the ſame 


Rate. | 
Thats e 
Wich is beſt Stated thus wy : on 


ov * 


2 . 
| . Then 


And there Remains 4920. Again 4920 * 12 5g. oc 


3. The ſame csg by Decimal Frattions, will be thus 3. 5 25 


1 


3 


Th. as 2G 38 21: * 1 4. 8d: 120. 27: To what? g 


- 


oy Y ow” 
8 re 
1 3 * 3 „ I WS 
LAS * ry 7 n 
5 1 >» LE =, . 
229 12 IG " 


325 OE 15 A6 Gr. 


"Then ee e N 
We 8557 oh . Multiplies 8&7 Divides” > 74 9 


Wh en the ſecond or 1 is an Dit or r hey 


whe that an Ouce. 5 pot 6 ft at o 1331 WES 235 2 3a, 
Thus 21 U: 5. 19. 119421 2 Tothe | 
That is 21) 119 (=5 5. i$&=p33:Jko" 0 
The Proof of alt Queſtions in the Rule if Tees dl, 
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| greater 3 Third Term is; in * to geber F =, the deer 
Will the Fourth Term be, in reſpect tothe Second. 1 
Example 2. If 8 Men can do a piece of Work in 1 ; 
Qtne : 


55 Days SNOW many Days will 16 Men require to 


ſame Work. Here it is plain the Fourth Term muſt be left | 


TRE than the Second, becauſe 16 Men undoubtedly can do the 


3 ry 2 " : 95 of TX 


ſame Work in leſs Time than 8 Men can. 
From theſe Conſiderations, compared with thoſe in Pape 97 
; Twill be eaſie to perceive e, the Terms of any Propoſed 
Queſtion are in Direct or Reciprocal Proportion: 
Fur when according to the true Meaning or Deſign of 4 
Quxeſtion: in Proportion. Poze Requires Poze, or Lelg Re 
gquires Lels, the Terms are in Direct Proportion, as Tr the 
Lal Section. 5 4 
But if Moze Require Leſs, or Leſs' Require Poze (a, 4 | 
2 bob) then the Terms will be in Reciprocal Proportion. 
he manner of placing down the Propoſed Terms is the : 
ſiame in both Rules. viz. The Firſt Term in the Sappoſi tian 
muſt be of the ſame Kind and Denomination ; wilt the Third | 


Example 2. ſt 8 2 PR Sf 3 
The Queſtion being truly Stated, e Rex Fhe wen, | 
Multiply the firft and ſecond Terms ragerher, 
| Theorem ew I. and Divide their Produtt by the Third Term, 
the Quotient will be the Anſwer „ 


I Thus in the Second Example 12x 8296. 
Then 16) 96,(=6 Days the Anſwer Required. ; 
ee is, 16 Men may do the ſame Work in © bm | 
s 8 Men cag do in 12 Days. | 
| "* Now the Reaſon of this Operatian; (and conſequently of 
the Theorem) is grounded upon this 3 Wer. UN 
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moſt certain 16 Men can do it in one th part of that 
| nz. Therefore 96 Divided by 26 will give — . A | 
ſwer Required. viz. 16) 96 (6: As before, GW. 
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Town, and their Victuals were computed to ierye them 
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Note. Any Queſtion. that falls under this Irverſe Rule c or 

Reciprocal Proportion, may 80 ſo Fane as to have its Terms 

in Dire& Proportion; by only ch anging the the Places of. the 7 


Firſt and Third Tarm i in the Oueſtion 


: 8 6. If a Field will Feed E Norte for Se- 
ven Weeks, how long will it feed Forty Two Horſes at the 
ſame Rate of Feeding. 

Firſt, 18 Horſes : 8 Weeks :: 42 Horſes: 3 Weeks. 
Here the Terms are Stated: Irwerſel „as before. | 
Otherwiſe thus 42 Horſes : 7 Weeks:: 18 Horſes: 3 Weeks, 
Then nf 021" Fen And E i be ae An 


IPO, ation ; 2 cos cate | the 


Double Rule of T 


Compound Proportion (a tis here meant)! 18, Sen there 
are Five Numbers given to find out a Sixth Proportional; 
And this is generally perform'd by a Double Poſition 7, that is, 
by Stating and Working the Queſtion at two Operations, 
1 — or eee Proportion, according, as the 

re | 
1 there — 2 called the Double Golden Rule; or Dow 
ble Rule of Three. 

The Double Rule Direct is, when the Sixth Term, or Nam. 
ber ſought, is found by two e, both them in 


Direct Proportinn. 


Example 1. If a Hundred pounds gain Six Pounds 15 | 
reſt in Twelve Months; how much will Three Hundred 
Pounds gain in Nine Months; at the ſame Rate. | 


Firſt! 1001 : 61 :: 3001: 181. EY +. 
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120 162 (13 J. 10s. The ier Required. 


I fuppoſe the Learner will eaſily conceive the Reaſon of 
theſe two Operations. For, firſt it's pla in by Direct Proportion, 
onths. 3001. Will gain 


And 


181. n the ſame om, and at the ſame Rate. 


Aud b. The me Rule” th plat 2 167 12 " Motiths wo 
TT give 180. TTY for 300 l. then 9 Months 
muſt needs give 133 for the ſame Sn. viz. 300 . 


The Double Rue of Three Inverſe is, when the Sixth 
Term or Number ſought is found at two Operations ( as be rd 


fore.) But one of cem Requires an Anſwer i in Reoipr 
Proportion. DO 
398 2. If Six Buſhels of Oats will ſerve four Horſes, | 
eipht Days, how many Days will tyen une Buſhels ſerve 
ſixteen Horſes, at the ſame Rate of Feeding. 
is This Queſt ion bein 9 parted into two Pofi tions, the firſt | 
e thus: 
1 6 Bufhels of Oats will rte. Horſes 8 Diys, __w 
many Days will 27 Buſhels ſerve T a7 
Here tis _ that 21 Buſhels will ſerve them Jonger 


than 6 Buſhels; therefore the firſt Poſition on in . 
Proportion. | 


Thus ws {9b N. K. bes 0 —4 


6) 40 (28: 88 2 . 


That is, if 6 Bufvels wil ſerve 4 Horſes 8 Dq 21 1 
els will ſerve them 28 Days. F 
The next Poſition mult be to find how long the. faid 21 
Buſhels will ſerve 16 Horſes at the ſame Rate of Feeding: 
'Tis plain that 21 Buſhels cannot ſerve 16 Horſes ſo many. 
Days as;they will ſerve . Horſes; therefore Thin e 
Toi tion falls in Kecipracal roportion. 


Hoſes Days Horſes Days. 
Thus 1 e The Anſwer Required.” 


Alter tae 7985 manner any Queſtion in the Double Rule of 
Ter mag be Anſwered by two Single Paſftiaus, if Care be 

taken in Stating them right, vix. Whether their Oper ati- 

ant rauſt be performed by the An ingle Rule Direct, or Izverſe. 

But all Queſtions in this Double Rule, where Five Nun- 

bers are Propoſed to find a Sixth, may more eaſily and rea- 

dily be Anſwered by one General Theorem; which com- 

| priſeth both the Direct and Inverſe Rules - Without 

dering either of them, being Deduced from the Single Obe 
ran 1 going. */ 1 

| But firſt you muſt car ly Nate, that in all Queftions _ 
of this Nature Three of the Five Propoſed 7. 3 al.. 
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ways "Conditional And F Fo ot Thai . two 
moves the Queſtion. As for Inftance j in Example T1. 
Fiz. If tool. will gain 60. in 12 Months: Theſe Three 
Terms ALE e only ſappgſed or Cond itional. Then 80 the 
Queſtion? What will 3001. gain in 9 Months. 4 
in order to raiſe the General Theorem, let us ſuppoſe, heed 


of the Numbers theſe Letters. 


N . P=100. The Principal. 2 In the Hop 80 A. 
Vir. et- 'T= 12. The Time. © Jon of any ropo- 
4p == 6. The Gain. 8 ſed Que ion. , 4 
p = 300. The Principal. ? The Three Dm 
And bY >= 9. The Time. ; 4 f wherein the © Que- 
8 13,5 The Gain. J £ftion lies. 5 


Then Þ: G : 5 Gp - The Produtt of the o i 


5 Divide by the firſt Extream. 


That is 100: 6 :: * 8 Which is the firſt 


Which is the {e- 


part of the on. 100 
Then * 75 cond part of the 


Fs = „ 18 : 9 mo ICT Queſt; ion. 
| pt 2 {That is the Product of the Extreams 
Ergo 78 74 8 is equal to that of the Means. 
* TeP=GPt. Is the Theorem. 


This Theorem affords two Rules by which all Oneftions I 
in this double Rule of Three; or rather of Five Num- 


255 ma 4. be Reſolve]; due rezard being had to the tows. | 
© 


placing down of the Propoſed Terms, Which muſt be thus. 
Always place the Three Conditional Terms in this Order 
Let that Number Which 1s the Principal Cauſe of Gain, 
Loſs, or Action, &c. (v:z. P.) be put in the Firſt Place; 
That Number which denotes the Space of Time or Diſtante 
of Place, Cc. (viz. T.) be put in the Second Place. - And 
that Number whichis the Gain, Lols, or Action, &c. 82 
C.) be put in the Third Place. Now according to 
Pirections 12 Conditional Terms of the laſt Queſtion will 
ſtand A 5 
That done, place the other Two Terms which oY nn 
Queſtion, underneath thoſe of the ſame Name. | 
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ben if tha Blat or r N fought, = undet the Third 
Place, as in this te e 


It will 1 be} —= g. Which gives ad Aule. 


<4 75 RY n . the Three loft Terms rogather for a 
Rule 1. 


Beiden „ and the Two firſt together fer a Di- 
J viſor, the Quotient ariſing from them will be che 
e alen, 
63 . That i is, in our Propoſed Example 8 
Thus 6* 300x9=16200 The Dividend, 1 
And 100 * 12 = 1200 The Diuiſo. 


Then 1200) 16200 (134 The Anſwer. As before. i | 
But if the Blant or Term — fall under the Firſt 


| Place then Typ 
| | 122 13 1 

Or if the Blank * under the Second Place. | 
It will be 9 = | Either of theſe give this Rule | ; 

E "©: . the bt, ſecond and laſt Tens to- 
Ride 2. 5 


ether for a Dividend: Aud the other two togerhor 


or a Diviſor; the Quotient rin . them 
will be the Sixth Term. sf 


And becauſe our Example 2. Falls under the c 
tion dey of Direct and Reciprocal Proportion, let it be hers 
pos'd again. : 

Viz. If 6 Buſhels of Oats will ſerve 4 Horſes 8 Days; 
How many Days will 21 Buſhels ſerve 16 Horfes. GS. 
If the Terms of this Queſtion be nd down as before di- 
rected they will ſtandʒ | 
Horſes Days Bufhels - : 
Thus . . „ Terms in the Sepaſtion <a 
I 21 


Here the Blank falls under the ſecond Place, therelhogs? 3 
malt be found by the ſecond Rule. 


Thus 4q4*8z21=672 the Dividend; 
And 16 x 6:=96 the Dzwifor. Ng 
Then 96) 8˙ 0 the Anſwer as before 
Queſt. 
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be at 6 per Cent. per Anon, 


_ Prin 7; Time Gain 


100 12 00 Yom hats Sho 


An thisQu in Wg id br e d uch free e 
it mult be found by the ſecond Rule. 
Thus TOOX 12 * 20=24000 the TY: 1 
And db Da She Dior, 
Then | 


— 2 = 
— - $54 r . * = 4 5 
. * So TFT IR a 
= —— - * p * E - — 29 = 
— 2 — — . nar K COT: EY oe: . F h — — 0 
3 ... ˙ A ⁵ 2 en ED „Fr 
— Ine — 4 - — RENE Cn en IDES ED — — 
1 — — b 
4 N — — —⅛ _ BEES". ts gy Ir a 
8 * 7 2 . . - £ 
— — — — bd ae — — — _ 
— — = 7 — + ro hay — om — 3 — 0 
= 


* n —— _ 
{£40 = > AP _— — 1 22 — N — — — 
— — — EIT . n — * « \ ISIS SIS. x y or WS ESPE DIETARY . Rn == 
. C 5 "i * 22 — * rr > NS p — — 5 4 
4 ra am > = at 0 2 — — l 2 — —— wAlD 6. Tee. was —— — —— RT 
2. 2 4 28 - > - _ — — — 2 — — 3 
— 4 —— : _ N - 7 2.2 ä rs —— 8 D . — 
— ates —ů— _—_ — —— "gs 5 . 4 5 — DAE ——— er. 4 k "hot — 3.4 _ 
— CE * a. ET EO TT” OY OOTY * 0 


— — r vy py = 
— — — - w 4 —— 
— * = be Ky 22 — . * 42 * - 
bg pe . . 3 22 — - PLE — — my %s wy — 4 - * 
— e — Lam wg EDS e c — TE CES = py 
== 7 * — 3 > to 4 — 
— 


hs worm ——— — — — > — — = 
IS '” » 4 * 3 — 2 MC ICE 
— 
0 N 
e 


. 


PF ns oO 2 
r 


— — — 
s $-- 3 - 
_ > 


= 
E vo = 
r 
Wo p 3 
* 


"ELBA am: 
— „ N 
— - 
25 
* . 
— 
8 * e 


19 hn 3 ee We 
pe. And 100 * 12=1200 . 

HE Then 1200) 24000 (20. the Anſwer Kc. | 

Ne, 3 Hip <an yo 12 Rods of Ditching. in 6 


Days, Hom mum) Rods may done by 8 NMea in 24 | 
at the ſame Rate of n | 
Auw. 192 Rods, 


Qu I. If the Carriage 8 3 gr. weight, 150 Maler, 
coſt 31. 7.5. 4d. What mu paid for the Carriage ol 

71 2:97: I It. weight, by Miles; N 
Anjw. Id. 18 s. 72 . 


| Oueſt A ifs Men 1 2 1. wages for 5 "ar the Game my 4 
4 much will 32 Men x deſerve for 24 * 5 f 
_ . 


hs * Pr A . oo, a woo Apes Et eh 'Y bh 22 e * 
c $a on \ 0 - 2 8. ” k 5 5 2 = 2 
3 F 1 1 2 he As Frere Z 
— * F 0 1 — 3 7 5 — — Ws od A hy joy 2 — 2 = 
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Queſt. 7. Suppoſe 2 Himd * Pounds would defray the 

Expences of five Men for twenty two Weeks and fix — 4 
Vom lang would twelve Men be in {pending of one Hund 

and e and at He dap Rags >; | 

Au. 14 Weeks and 2 Days. 9 
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of Trading in ca lly called 4s Kale 2 Felww- - 
ſhip; - Iſo vi nam an /Erchanging of Coins &c. | 


Dy W h-the Accom of 5 5 
n are To 1 % 0 


The Rule of Fe ellowſhip, is th 
fiveral Partners rao a © 
made up, that every Partner 1 "the ve s F109 part 
| Gain, or ſuſtain his juſt part of the Loſs; according to his 
printing or ſhare of Money he hath in the Joynt-Stock : 
ow this falls under two Conf 


NN IR callec the ſingle 
* and double Rules of ane 7 
Seb. 85 The Dingle Mule « Fellowdip:- vir. Thee 
5 without Time. 


By the Stngle Rule of Fellowſhip is adjuſted the Addie ; 
of thoſe Partners that put all their ſeveral aud perhaps dif- 
fer ent Sums of Money, into a common Stock at one and the 
ſame time; and ther chore it's uſually called the Rule of Fel- 
P without Time: Now all Queltioms of this Nature are 
Anſwered by fo many ſeveral Operations in The Rude of Three | 
Af 5 jb there are Partners in the Stock. | 

s the Total Sum of Money in the Sock; . in Proportion 
0 15 whole Gain, or Lo mA: So is every Man's particular part 
5 of that Stock ;, To bis particular hare of- tht” Gain, or Loſs 
ueſt. 1. 15 are three Partners, Suppoſe A, B, and 
C, Foot. a Joint-Stock of g61, in this manner. 4 
A, puts in 241. B, puts in 32 J. and & puts in 4 with ES, 
this 96 “. they NEE: and Gan T2 12 ＋ * requiredfa to find = 1} 
each Man's true Part of that Gain. SH = 3 — | 
Ihe firſt Operation for 48 Part of the Gain will —_— 
Thus 561: Haw 1 241: 34. As Gain. 


| Secondly ol N 41. = BsPartof the Gain; 


" | . 
s 4 * . Gs + * 0 
88 f : e 
, a | 0 « 
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* * 8 2 1 5 2 p _— y - 
: 8 & | Sal r 1 88 8 4 2 « — 4 * 8 
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Again 175 4 Fro : $4. =C's Part of the Gain. 
Proof 14145 So the Whole Gain. . 
That is, 1 WA Fray Gain, amount 


to the whole Fan the Vert Coe i not, lame Error is 5 
mitted which m und tte. * 


Note. wo Oper ING, very much alldreviated; ol 
if you work them by” Theorem 2. 2: Page tp. = here 9h, = 
is a common Ant i ammor ne.. 
# Wehe! in * was theos 8807 
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by o 
x 
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I» per nos 
* o 


T hare E 12: TE :1: 0,125 i is a common dee 
Then 24 01 25,=31. for A's Part 5 
And 32*0,125 =41, for B's Part 
Again 40 * O25 = l. „„ "wn 
Now this Method is more readily - perform 4 thay . 
: er pray when the Partners are a 3 becaule one 
Single Diviſion ſerves for all the Work. "AE 8 
Oeft.. 2. Three Merchants, A,B P*and C. | 18 
Frith 248 Tun of Vine: thus, A Los 98 Tan, B 
Tun, and C 64 Tun. By Eren of Weather AX 


men were forc'd to caſt or throw 93 Tun of it over bear = 
| How much of this Loſs muſt each Merchant ſuſtain. 


Firſt 248: 93: 1 : 0,375 the commen Malrpir, 
Then 98 x 3 = 90 for As Loſs. 
And“ 86 * 0,375 = 32, = B's Loſs. 
| Again * 953755 = =24, r 
Proof. 53,50 Ie the whole B 28 
ee if the Qu eftion were to find how much of tie Reni | 
ning Wine that was ſaved, belongs to A, to 5 and e | 
Then 98— 36,75=61,25 belongs to. 
And 86— 32,25 =5 3;75-belongs to B. 
And 64— 24, =40 belongs to C. 


"That 18 4 8 10 Hie Tun and 85 Gall, 'B ought 


15 53 Tun and 189 Gallons. And C: ak to * 4a, 
Tun of what Was Left. | 
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veſt. 3. Suppoſe fix Men, vx. 4 B, 2 D, 5nd #7 
5 1 a ars erk of b \ By 


TO » 


IA Dr=þp:3 7! | Beal, 


oy 


ET puts in 674 es =! = 65455 

— "25:8 8 00 = any = 
254 10 U 0 . 
365 5 365, 
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Fer this js Stock of, ee e 1 Eigbteen Mopthe, 


2 3 1' FOQUIEER de > As Ng * 
| af Share of chat A i "ur SHE 8 ts . So TR 25 5 FX Te : 5 I * N 
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5. - * 7 3 
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Note, Al 7 g 5 
bt 2 8 8 * 25 
- 


a en in the Weftie 
Fir ſt. 25 81 ys 153 SL 


3 Its 5 ©, 325 5 : 2 653% BAL * 
4's Ste =; 50 85. „ Of 
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VI Eis I > 
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$4 Ig 
4 


Weges dia anſwe were. 


F D Stock e 858 ä for B. 76 
s Stock 3 * 0532 e for E. 3 
* Es Stock 260, | 


260, 1 . for F. 
„ „ i 
| 75- 
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5 HH 76 e : 14 * 
OOO LEES Endo: e 
Prod, K 753 5, "=$r. . oe e Gain ; 
L have omitted reſolving this Queſtion. according to the _ 
uſual Method, (as before directed) of finding every Mans 
particular part rof the Gain by the Golden Rule, as in the fir 
Work of Example 1. Leaving that for the Learners aud 


Sesk. 2. The Double Rule of Kelmmip ; of that 
— £ with Time. 3 3 
This is aſually called the Double Rule ofiFellowſtyp, becauſe 
every particular Man's Money is to be conſidered with rela- 
tion to the time of its Continuance in the Joint-Stock. ' 


__ Queſtion 1. A, and B, join in Partner-ſhip upon theſe 
Terms, viz. A. agrees to la down 1004, and to imploy it 
in Trade 3 Months Then B, is to lay down his 1001. 
and with the whole Stock of 2001.” they are to Trade 3 
Months more. Now: at the end of that time, they find their 
whole Gain to be 20 J. Tis required to know what each 


Man's part of the Gain ought to be, e to his Stock, 
apd the Finger * ing it. 
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4 moxe than B. notwithſtanding their 
: Tin the are 8 ; becauſe A. imploy d his! loney a longer 
 Timeth : 


' Imployed the iſt” 3 Months to Gain Z = a 


tionable to his Stock aud time of Spying: it. Mk, 4 
| 2 $ 95 7 eint 
1 ; | . 8 5 . 1. A's 


4 g 
8 1 


F A q N 1 \ * 0 
1 » * 
a FO 4 [1 1 N : 
4 hs, * 1 q * 8 | 7 * F 
+ tf e * 8 9 gr troy ning oe 1 ne e et . 2 / wag * > 3 — KR > 3 
4 * , 4 Y * 
< . , . 4 4 b s - fa 
L N. at * ; 5 7 0 8 . * 
Fr We: * ; - 3 , 
„ "4 ” E. = YE * 
RY 


Here i it is a an bee to nia, hs 8 e to 
Stocks of 


Nov or 8 > of this Queſtion, Let us 0 0 Hs 1000. 


k h it Gain 2, in 6 Month, ; and to fin 
nown; then it muſt Gain 2 in 6 ont 5:5 an to 
mhat . muſt Gain it wills, 

2 * Oe hs. 8 . e, 

100 „ 22 1 am 25:3. Tv; 

; 309-3.» To . Gain f per Rule ds. 


Ergo | — 8555 - 2 Gain 


But wo Gain added to B's Gain muſt 214. the whole | 
Gain by the Queſtion. Ps 

TOOK 3 x e 

Therefore 22 N 88 0 8 3 | 


That is 100 * 6x2 Z+100x3 222 =21 X 100% C. 
Which contracted is 900K 2 2. 


3 22 =, 80 
alag ). * 


Nix. 900: 21 1 5 TOE 285 foe As Gain, 
And 900: 21 : er 71. for B's Gain. 


Now this way of Arguin hath not only reſolved the pre. 1 
feat Question; but it allo affords (and Demonſtrates) a Ge- 


which gives t this following 


neral Rule for rg all NE of eln , de the 


Partners never ſo many. 


eee every particular Mar? s Stock, mat the 

Time it is employed, then it mill be, As #he Sum of 
* Rule all thoſe Products; Is to the whole Gain (or Loſs) 

So is every one of. thoſe Products; Jo its aher, 
Comms part of that whole Gain ( or Loſs). „ 


Nui 2. Three Merchants A. B. and C, enter into 
Partner-ſhip thus, A. puts into the Stock 651. for 8 Months. 
puts in 78 J. for 12 Months, and C. puts in 84 U. for 6 
Mantia. Wich theſe they 7 raffick and Gain 1661. 125. 
'Tis required to find each Man's Share of the Gain, propel: , 


J. * £7 A 25 time it Was Imployed = = 


Grape 8. 


It 5 2 a” N E Nl 3 1 DF £1 * * 9 — 
S — . FA N W N 

: 15 We 

. 5 as 2 
. r 1 
. bs Woe 4 3 5 * * 1 f 
5 : 1 
" * Ly 


1. A's Stock 6 
2. B's Stock TE = t2 Mon. the time it was imployed'= 6 36 
3. Cs Stock 84 . * 8 Mon. the rime ir was ind = 
Bat of thoſe Products is, 8 
Thee according tothe the ſeveral \Proportaom Wi 9 
Re e n 3 


960 : 166,6 : : 520: 12 Sa 457 on: ri 
; 1 : 166,6: : 936: 79,56 = 7g. 115. 24d. for . 
1960: 166,6 : : 304: 42784 242 l. 16s. 9:4. for 8. 

| the whole Gain'=166 * ij 


Or * may Wor k as in ſome of the former E ret: 
boy me the WF, part of the Gain due To'one 
Poun 


Thus 1960: 16656: 085 the common. Muttipher 
Then $20%0,085 4, 2 for A. 1 nas : © 
And 936 x0,0 BE for B, G. As before. 3 
Alſo 504 * ©,085 Ft ft 
Queſtion 3. Six Merchants, Viz. 4 g D. E. and E. en- 
ter "into Partner-ſhip, _ e A Joint: Stock i in * 
OI | 4 | 
. 


1 4 5 1 447 | k « q 


15 


6 \ 25 1 
. 
1 F. 125 * 13 2 * 7 „ e ERR 4 VR 


They TF 22 a Gain 2581. 18 5. 42 d. Ts required to 
find every Man's Share of the Gain, according to his Stock 
and Time it was imployed. . | 

The ſeveral Stocks of Money, and their re We times | 
being firft bron _ into Decimals, / and then Ws: to- | 
gether will produce thefe following Products. 7 


. ks CR. | 

s Stock 64,5 * 4,5 . e time it was im 4 90,2 - 

. 45 Stock 78,75 6, the time it was ag = 29042 5 
s Stock 100, x 8,25 the time it was tmployed = 825,090: |} 

1 755 Stock 80, 5 x 12,  the'itime it 2 ©, 


4 4 
ee 963 


E's Stock 74,6 x 9,5 the time it mau imployed:= 8 | 
Bo bn 125755 7, the time it e = Worry I | 
= ok © The Sum of thoſe Produtts = 41427 1 


Then 


* 5 1 

* N LY 

J : £ «38 o 8 

was 1400 
1 co * « " 
CSS; V 
N 0 ; | W ith 
4 LR. 
\ . 5 » 

Bd 5 

＋ a Wh. © 

* 4 F 


es ons 


5 TY CY on ; Work ba Te common non way, 155 will 'be 
| 4142, 258,9 15 
| for A's part of t © Gain, And ſo on or t e reſt. 


erer f part of the Gain due to one Poun 
Thus 4142,7 : 25 8,1875: * l 


59 1 
Th 290,25 bee th, ibis — 18 1 3 he's 


And 472,5 TD SS, > IO 75 fot B 
825, * 00625 = 51,5625, = = > 3 for C 


98566, 0,0625 = 60,37 7. 6 for D. 


708% x 0,0625 = 44420375 = 44 21 35 101 for E 


88025 x 00625 = 55, 15625 5 * 34 for * 


The whole Gain 258 — 4 
Theſe few Examples being well underitood, ate (lp re- 


1 ſuſficient to ſhew the ae Buſineſs of Fellowſhip, Sr. 


Sect. 3. Of Bartering. 
" When Merchants, or Tradeſmen exchange one Combine 
_ dity for another, its called Bartering:: 3, and the only difficul- 
ty in this way of 22 lies in the due . the 
a 


Commodities to be exchanged, as that neither ar 
ſuſtain Loſs. 1 Ie : 


Queſtion 1. "ER Merchants A. and B. Barter; 4. would 


R 10 3 18 * 14 tb. of Pepper, which is worth 3 J. 105. 
r Cotton, worth 10 d. per ib. weight. How 
we Motron muſt B. give to A. for his Pepper. 


Note, In order to the reſolving of this rs (and al 


dt her M ueſtions of this Nature) you muſt 7 (5 the 
Rule of Three (or otherwiſe ) the true value of 2 Commudit 
whoſe quantit 7 ( given; ( which in this Queſtion is Pepper. 5 


And then find how much of the other Commodity will amount to 
that Sum, at the Rate propoſed. 4 


{Fit e 397%. 148. = — 
And 30 10 . „ 1. = $1075. 5 in Deri ali. * 


e 1 375 „: 5,975 : 20,5625 = 201. * 5. 34 5 
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CHAP: 1 
of Alligation, 


When it is 1 W to mix ſeveral * 5 e 
together; As different ſorts of Corn, Wines, Wool; Spices, 
or c or to compoſe Medicines. &c. the Method of 
: oning ſuch Mixtures, is called the Rule of Alligation. 
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and Alternate. 
e r. Of ligation Pevial, - „ oa 
Alligat ion Medial, is that by which the Mean Ras of 
Price of any Mixture is found, when the particular Quanti- 
ries of the Mixture and their Rates axe given; And i 


Thus: rform'd. _ 
find the Sam of all the Quantities ro] ow to by 


1045 And alſo the Sum of all their particular 17 
Then the Proportion will be. 7 ay 


5 As the Sum of all the 1 s tothe 
Rule, * Sum of all their Rates ; Sos e, 
) the Mi ture: To Foe Mean . or Price | 
= - that par. 
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This Queſtion prepared as Directed: above will 1 


15 Buſhel of Wheat at | fab het: 5 
we at 72 6 d. each, comes to 44. 


27 their Sm. And their Total Value = 1404 d. 
Then 27 Buſh : 1404 4: 1 Buſs : $524 =45. 44. the 


Anh wer required. 


Rh 2. A. Greer Mixeth 36 lb. of Tobacco, "watt 42 
a Pound, with 12 lb. of another ſort at 2's. 4 l. And 
12 ih. of a third fort at 15. 10 d. the Pound. How many 


E he ſell the Mixture 1 Found. 


ET) 15 at 2 © By ye ren Amounts to SE+ 427 
J | 
60 50 = the Number. of ths. their Value = 2 


Then 60 15: 1200 4: : 1 6; 204 2 11. 8d. the 
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Oueſt. 3. A Fakes Mixeth | 314 Gallons of Malligo Sick; 8 


worth 75. 6 d. the Gallon; with 18 Gallons of Cana ar 

6 6. 9 d. the Gallon; 133. Gallons of Sherry at 5 5. the Gals - 
lon ; And 27 Gallons of White Wine at 4. 3 d. the Gal- 
lon. I. required to find what one Gallon of this Mixturs 
is Wort . | 


' Gallons, 5. 3 „ 5 2 2 Pence. 
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dor the Number of Galli. Their Value - 


Then 90: 6480: : 1: 72 d=65. the Rate or © Price 

of one Gallen as was required. e : 
The Proof of all Operations in theſe ſort of A1 rxtures, is 

done by comparing the Value of all the Mixture, 

ſold at the Mean Rate; with the Total Value of all the 

particular Quantities, ſuppoſing they had been ſold at their 

reſpective Rates a ; if thoſe Sums are equal | thy hah 
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_ Alligation Alternate, is that by which the perde culat | 

tities of every concern d in an) Mixture 
Wa when the parziculgr Rates of every. one. of moe | 
and che Mean Rate are given, | 


yerle to Alkgation Medial ;. as will appear by g 
| the ED banal ich admits dk three C Nee : | 


Caſe 1. The Particular Rates of any Ingredients propoſed | 
to be mixed rn the Mean Rate of the whole Mixture be. 

given. To find how much of each Ingredient is requi- 
pe! to comrpole th e Mixture; when the \ WI ole e 71 
any part thereof is not Eimited. 


Queſt. 1. How much Wheat at TI * Buſbel: 400 _ at 
3 6d. the Buſpel; will Fon ole 2 tha: xo that mays be 
for 45s. 44. the Buſhel... > © 
Note, In all Queſtions of this CES it will be convenient | 
| ho Mace the Mean Rate: ſo, as that it may be. eaſily compared. | 
with the Particular Rates, in order to find every one 75 their 
Differences from the Mean Raute, by mifpettion on. 
Thus, the ſean Rate = 52.4. 1 5 DT 


ben take the ſeveral Differences 19-48 the Mem Rath: 


Aud the particular Rares; Setting down thoſe Di erences 4. 
ternat eh, and they will be the gʒuantities required. IT! 
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„ 242 $==m 
That i is 52 — 42 =10 for the quantity of Meat. | 
And "Go—52= 8 for the quantity of byes that 409 
tompoſe the Afrxture required. | 
1 The Proof by Aligation Medial. - 
10 Buſßbels of Wheat at 60 d. 1 
445 8 Buſhels of Rye at 42.4. 3 338d. 
3. 1 of Buſbels = 9364. 
Then 18: 936: : 1: 524 = 45: 4d. the Aer ee 


Note, Altho 10 5 8 do An rr: te the Queſtion as plain- 

ty appears by the Proof; yett are ES the only two : 
Numbers; for this Queſtion and all {Hoe of this kind will 
admit of various Anſwers, and all in whole Numbers; for 
any two Numbers that are in the ſame Proportion to one 
another, as 10 is to 8 W truly _— the Queſtion. 
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| Thenceto find how much of every one of the other ngre 
dients is requiſite to compoſe the Mixture. 


Note, This is uſually called Aligation Parttal. 
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A quamity give any of the other quantitic: 
found by. rhe Diferarer? : * the n 2 i 
ame. 


Thus 8: 12 10: 15. the Quantity or Nu nb r of | 


Thus, Mean Rate 52 d. Yor 4s 60 4. 4.5 3 Wi 


: Bujhels of Whear required. 


FR 79. 5. How much Mallago at 7 5. ba; the Gallon, Sher 
u 015 the Gallon, and White-Wine at 45. 3 d. the Gan 
nu be mix't with 18 Gallons of. Canary At 6 5." LO 4. th 


Gallon: T 4 
25 2 4 hat the whole Mirtufe may be ſold for | The I 


— 


<72 OR 4 | Wy < 21 315 „ dale 

7 Then As 12: 16 222 18: 27 Gallons of 

-6 E 132 Gallons of wool 

, Ther is 374 Galins 1 Malag 2 & White- Wa, a 
. & Sher, be 45 bh 1 8 "ye 
1 Rs fs e os Gn 
Pon, "50 4 5 | 
oo2an 12 OS. he Millage Eo 

4.4.1 Then, ha 27: {1823 18: 1571 The 8 oY 
4 9: 744 The White-Wing D 
ven, 6 en „ 
gre- N 6 5 955 rach = wore = 

8 "ef =; each = 3055 


60 

+ at | 2 ig d. each = 3937 5X 
5 I: d. each =145 4255 ; 1 1 
Value F 37 TY Re; 
Then 51 795 "ad OY 4 =65, t Mean Rate. 


the laſt Work. 
Caſe III. The Particulay Rates of all the Ingredieats pro- 


| cular SATIN? of the Aixture. 
1 is called Total, and is 2 perorar. 
on down all 1 Particular Rates, with the Mean Rate, and 


| find their Differenc Add toge all I , 

Pifferevers i into one „ Nr e oy | 
At the Sumof all the Diferencss] ; I te the Sum 5 

= Then 3 of all the quantities AGAR 2: Se ig every 6 hg 


„ eee 
WY geſtion He Kenne to mix 2 at $ 


for: | Duel, with N at 3 4. the Bujhel;, So as dat 1 : 
9 

the Whole noel 17 5 be 2 125 es, 1 be ere n 
iy 2 Buhl y be 27 Buſh 9 for 4 . | 


at 8 0 N nault de taken fo 
22 


3 the Mixtire 7 Mean 55 


Therefore the dannen are as way ogg Are, as in 


| poſed to be mix d; and the Sum of all their Quantities, Wit 
the Mean Rate of that Sum being giveny T TO ind find the parti- 3 


| Wheat coat” 
42 # - 
5 = weir ds 


Then I 18 27 1 3 70 " 14 5 The e es required. | 


nation 7. Suppoſe it were required to mix Malagoat 7; 
e Gallon, ppoſe Canary at 65. 9 d. the Gallon: Shern 
at 5s. the Gallon, And White-Wine at 4s. 3 d. the Cal 
So as that the Whale Mixture may be go Gallous; to * 
Told for 65. the Gallon. How muc of each Sort wil con 


poſe that ee. 2 
5 Aa ago 90 1 
White | SEK 3 18 


Leg 6 $3.09. | 
G5=their Sun 


The Gallons of Malago. 
The Gallons of MN bite Wie 
The Gallons of Sherry. 
| The N 7 Canary... 


. 0 90 | 2A 
= 2 22 OR 


WP date Wine 51, TT] 


Mean 3 "Y 
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% os $689, 09 


"2888: 


6 6 % „„ 


85 3 


5 as „% 60 
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8 9 their S 

18 Gallons of Malago. 
27 Gallons of Sherry. 

21 : 313 Gallons of Canary. 

| : 90 9.: 134 Gallons of White-Wine. ' 

Either « theſe Ways ade equally Anſwer the eftion,. as L 

may be eaſily tried by Alligation Medial. As be Og Cc. 

Note, The Work of theſe Proportions may be much 1 . 
(eſpecially when there are many Ingredients to be mix 22 = 
obſerve the ſame Method as was propoſed; in the Rule of Fe | 

hip. Page 99. &c. 

Thave made uſe of the very ſane Exam ples both-in Alg : 

tion Medial, and Alternate N out the a Caſes ; Boing 

as 1 preſume, much better than they had been different 
mes; becaule the Learner may (if be conſider. a little on 

the M4007 perceive, not only the difference dete the 
"ry 
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two Rules, but alſo wherein the chief difference of each Caſe 

in the Alternate-Rule e &c. Not but that I could have 
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inſerted many various Examples, as allo the manner of com- 


pofing Medicines, &c. which for brevities ſake I have onit- 
ed, and refer thoſe that deſire to ſee into that buſineſs to 
Sir Jonas More's Arithmetick, wherein he will find it large- 
ly handled. And ſo I ſhall conclude with Alligation Alter- 
nate, Which altho it gives true Anſwers to Oneftions of that 
kind : with ſome little variety, according as the Ingred- 
ents are more or leſs in Number; As appears by the forego- 
ing Examples. Yet it will not give all the Anſwers as ſuch 
ueftions are capable of, nor perhaps thoſe which ſuit beſt 
with the preſent occafion ; or can this Imperfection be 
remedied by common Arithmetick; but by an Agebraick 
way of Arguing it may; whereby all _— Anſwers 
to any Queſtion may be clearly and eafily diſcovered ; As ſhall 
be ſhew'd further on in the Second Part. 


” VU" 8 . ed 1 


„ e een 
Of Petals, and their Spetiſick Gravities Cr, 
cen. 1. Of Gold and Sd r. 


Pure Gold fres from Mixture of other Metals, uſually cak- 
led Fine Gold, is of ſuch a Nature and Purity that it will 
endure the Fre without waſting ; altho it were kept con- 
tinually Melted : And therefore of the Auriem Phi- 
loſophers. have ſuppoſed the d to be a Globe of Liquid 
or Melted: Sl. | 

Silver having not the Purity of Gold, will not indure the 
Fre like it; Yet Fine Silver will waſt but a very little by 

being in the Fire any reaſonable time; whereas Capper, Tine, 
Lee „ &c· will not only waſt, but May be e : 


Both Geld and Silver in their Purity, are ſo very Flexible 
or ſoft ( like new Lead 8 0 that they are not fo uſeful ei- 
ther in Coin, or other wiſe (except to Beat into HEE 
pr Silver) as when they are allay'd or mix d and hard 
with Copper, or Braſs. And altho moſt places differ more os 


leſs in the. Quantity of ſuch Alay, yet in England it is gene 
rally 2 F * a fea wir Hes? 
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22 Carratts of Fine Cell, and 2 Carracts of Copper, be- 
ing Melted together ſhall be eſteemed the true Stand; rd for 
ogg og: y das ana Spaniſh Gold being very near 

WWW 
That is, If any quantity or weight of Fine Gold, be Di. 
vided into twenty four equal Parts, and 22 of thoſe Parts 
be mix d with 2 of the like Parts of Copper; that Mixture 

NE TAHOE IEEE 8 

5 Nb vou e 1 1 f 1575 is not any cer- ' 
tain quantity or weight, but 24 Part of any quantity or 

— i 4 the Aare and Goldſmiths Due it 50 4 


equal Parts, which they call Grains of a Curract; alſo they 
85 ſubdivide one of thoſe Grains into Quarters, Halves &c, 
TO Standard for ſpilver, 


Eleven Ounces, and Two-Pemy-Weight of fine Silver, and 


Eighteen-Penny-Weight of (7 cane being . melted together, is 
etſteem'd the true Standard for Silver Coin; calle Sterling 

Silver. And ſo in Proportion for à greater or leſſer Quan- 
— 8 oportion of Allay for Silver than for 


tity; Which is a leſs 
Note, when either Ser, or Gold, is finer than Standard, 
it's called Better, if courſer it's called Worſe, and that bet- 
terneſs, or worſneſs is reckoned Dy Car als and Grains of a 
Carratt in Gold; And by . / eights in Silver, ak is 
Thus diſcovered ; the Goldſmiths, or Refiners &c. do take 
a ſmall Quantity of ſuch Gold as they intend to Try (which 
they call making an Aſſay) and weigh it very exactly, then 
they put it into a Crucible and melt it in a ſtrong Fire e long 
that if there be any Copper, or other Allay mixt with it, 
that Alay may be conſum'd or burnt away : when it's cold 


— 


they weigh it very exactiy again, and if it have loſt nothing 
of it's firſt weight, they conclade it is fe Gold, but if th 

Loſs be ,4 Part, they call it 23 Carratts fine, or one Carras 
Better than Standard: if it have loſt 24 Parts, it's 22 
Carratts fine, or Standard. If 24 Parts, it's ſaid to be 21 
Carratts ine, or rather one Carratt worſe than Standard, and 


ſo in Proportion as it happens to be 3 or Worſe. 


— 


In che lame manner they make their Aſſay on Silver, only 
they compute” it's Loſs by Pery-Weights, c. 
The Author of the Preſent State of Engl d mention'd be- 
W 
N 2 bv That 
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* © 24 able Goldſmiths in 


chin to its true Standard & ; 


A <-> 1 8 We * 
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"©. That ME e wigt naithes. ths ee 
© nor Weight required, it is — 0 and carefully pro- 


© vided, that once every Year t of Officers of the 
Mint appear before the Lords of the Council. in the Srar- 
* Chamber at Weftminfter, with 7 9 of yo 2 of 
© Moneys Coined the foregoing Year, l at Adventure 
© out of the Mint; and kept under ſeyeral Locks By 5 77 
© ral Perſons till that a yy and ther 


- ery, 2 is moſt exactly Wei 4 ang Aſſa a | 
This if it were conſtantly practi | ee 


Many pretty Queftions — be fla uy « | cm & n 
Fs of Gs 2 and ere . „ * 


le 2 o 18 


Ie an ger 4 Slver weighn 7 J. 14 be Gra 
Be 11 oz. 6 Penny-Weight fine. * 2 5 78 66 


This Ixot is Better than Standard by 4 pive, _ II ox. 
2 pt = 222 pe. the fine Silver 40 12 ar. of Standard. 
But 11 . 8 pt. 2226 pmt. the ne luer in 12 0. ac- 


cording to the Queſtion. 


Firſt 787 oz. 14 pwr. 6 Grains * 378102 Grains ' 
And 12 0z,==240 pwr. 


Then As 240 : 226 : : 378102 : 356046 3 0 
15 pwt. 6, Wk the tk Silver in That gr. 


Which at 5 . id, the. Onnee, amounts to ** ws - 
6 d. ho near a Half Penn. 


Exanyle 2. 


If an * of Gold wei hing 115 = 13 mt. 18 eater 
Be 4 of a Grain worſe than Standard. How mich Stand- 


ard Gold is there in it, ad what cones it — at 34. 41, . 

an Ounce. 

Firſt 115 oz. 13 pr. 18 2K = word Grains . 
Then 24) 55530 (2313,75 S Carratt of that cody 
And 4) 2313,75 (578,4375 = a Grain of that Garratt. 
CO — ) $78:4375 (1444609375 =4$ 2 th « 

gain, 2313,75 x 22 = 50902,5 ought to 2 

Gold, in that TY if it bad * e 5 of 
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there in it, and what amounts it 1 80. at 56. 154. the Ounce. 
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But 50902,5—144,609375 = 50757,800625- is the . 
tity of Pa Goa | AN: No | the Graber, , t 
Therefore 50902, 5: 50757,890625: : 55530 : 55372, 244 &c. 
. Grains — 1 15 OZ, 7 43 Grains roy, 8 being the 
guantity of Standard Gold in that Hngot. As was required. 
Next for the Value of it, at 30. 11 f. per Ounce; I o. 
Bobs. Confequetitly 480: 7133: 553725244 &c 3 81 8 
409 l. 10s. Jad. very near; Being the Value of that >. 
got. As was required. „ * =; ag . *+-4 
Or the laſt Queſtion may be otherwiſe hoe 5 thus, 
115 o. 13 pt. 18 Grains = 5675 And 4 of a Grain, | 
of a Carratt is 14 (vis, the f of) 
| Tuben 22 — 406 = nenne,, 
Conſequently. 22 : 21,9375 : 115,6875 : 115,358842 
&c. =115 or 7 pt. 4,244 Grains &c. As before. 
523889 


Next for the alue, As 1 : 3,55 55 115;358842: 409, 
= 409 J. 105. Jad. very near. As before. 
Seck. 2. The Dpecifick Gravity of Petals, &c- 
I take an enquiry made about the different Gravities or 
Weights of Metals and other Bodies, to be (not only a work 
of Curioſity, but allo) of very good uſe upon many Occa- 
ſions. Therefore ſeveral Authors have given us ſuch Pro- 
portions, or difference of their Weights, as they are ſaid to 
Nee one to another: Suppoſing every one of them to be of 
- the ſame Magnitude or Bigneſs, Some of which I ſhall 
ite . Van Etten, in his Mathematical Recreations 
Printed Anno 1633; Sets down the Proportion of their 
Weights. Thus. 8 | 
N Gold 1875 . Lead 1 195 Silver 1040 . Copper 910 
. 810 . Tin 750. Water —_— | ; 
bu 1 One Alea, 1 his Encyclopœdia; Printed 1649 hath 
— „„ 
Sold 1875 . Quick-Silver 1500 . Lead 1165. Silver 
1040 . Copper 910 . Iron 896 . Tin 750, Honey 150 a 
Water 100. Oyl go. Theſe ſeem to be taken from theſe 
of Vun Etter's, with ſome Additions only. 
3. The Ingenious Mr. Oxghtred, in his Circles of Propor- 
tions, Printed Anno 1660 hath their Proportions accor ing 
to the Experiments of one A Ghetaldi, in his Tra 
led Archimedes Promotus. Ihus. 
eld 000 . Quick-Silver 2850 * Lead 2415. Silver | 
2170 . Braſs . 1899 . Iron 1689 . Tin 1554. 4. la 
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4. In the Phitoſophical :F 


e . Ther is an Account of a great many Experiments 5 
c. Ws kind; from whente I collected theſe following. Viz. 
+ tha old: 18888 5 eren, 14019 FR; 2 12815 Silver 
ay Josy. Copper 8843 Hammer d Brafs.$ 8349 alt Braſs 
Los Steel * Ian 7643 Tin 7321 . Pump water 
20% ooo. Theſe laſt Proportions being approved of and pub- 
1 2 ſhed by Order of the Royal Society ; ſeem to be gnque- 
+ * ionably true: Nevertheleſs, becauſe they differ ſo much 
+ 27 om the before mention d (and d thoſe from one another) 1 
th Dave for my own nay gene made ſeveral Experiments 4 = 
aus, Wat kind: And have Tops reſume) obtained the Proportions 
Fs f Weight that one ars to another, of the ſame bulk 
Ir magnitude; as nicely" as the Nature of he ſuch matter, as 
884 RN be contraRted or brought into a leſſer body (vir, either 
42 Wy e or ee will admit of; Which 
: re as a At 5 OY 
3889 85 „ 15 G e L e WE; 
5 . CE; ne Gold i is 1853 59273 =11,365602 
3 andard EA , | 9962625 — ==10,930422|- 
es or 1 1 7,38441r =" 8 N : 
work 0 © 59849010 = -6,553885 * 
„ dee ee 
d to FE 5 712: = 5720836 
ſhall ein Caſt Bra 2 . 49272409 = 42630300, © 
"> 1: Anise 1 IS? ren row, 181 8 — 8 * 
7 0 8 en arg” 4 5 y 2 i | 
cores WOE GE Block Þ 1 1 2 12928850 ER, 
| ine Mar I— 1 
Cubick he of Common Gloſs „ [3308s = — 158 
10. 2 ary tat F* er. 6= 15084477 
L : 35 vory, _ 05962083 — 1,0542 2 
hath wt 1 Dry R, „543282 855855 : 
ver 5 . E Water, 18,5474 05594894 2 
0 ie 7458 . 0,578697] 
| roo rt £20 3 2 | 
1 I | Sound are Oa | 0,489908= 0,5365 * 
7 2 5 2 O, — = = 85539345 
7 : 1 . A0 ns 8 104 —.— 0,528350ʃ | 
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and Averdipois Onnees and Decimal Parts of an Dune. Whick 


Wee * — 
. EI . 
7 9 . — 5 


> Reduced into Ounces, &c.) : by. the Tabular Weight of one 1 


a bi immerſed or put into Water, you muſt Suhſtracti the 


in this Table: you "Ihe che Spectfok Grereyar ee, 
1 Cabick Inob; of various ſorts of Bodies, both in Tyay June 


L can aſſure you required more Charge, Care and Trouble, 


do find out _nively, than I Was at kxff aware of. 


Nor from henee it will be eaſie to determim the Wes eight of 

any propoſed Quantity, of the ſame matter or kind with 

' thoſe in the Table; its Solid Content being given 54 
Inches. For it is plain, that if the Number of Cub; 
contain'd in any given Quantity, be Afaltiplied with dhe 7 Tas 
bular Weight of one Inch (of the fame kind: of matter) ow 
T'rodutt will be the 28 of wg ee in Ountes 6 


£ * 40 $? 


| 2 e e eee 692 a Ti i ET) 


e it were 5 | 
Mar le, containing three Solid Feet and 40 Cubic — 


Fixſt 1728 #3=5184 the Cubick Inches in 3 Solid Fete, Þ- 
And 5 184-1-40=5224 the Numer of Cubick Inches in 
Th piece of Marble, yr 
7 Ser: 3224 t 0 Ounces Trey. 


3224 * 15568859 8195, 194 Ounces Averdibois. 
4 Weight of that piece of Marble, in Ounces, &c. which 


5 65 eaſily brought into Pounds &c. The like for any ' of the reſt. 


| [Ld earn N get VIZ. 55 YN : 
of any propoſed Quantit given, thence to find the Sol; 
Content of that Qua at! in Cubick Inches & c. Thus Divide 
the given Weight of the Propoſed Quantity (it being firſt 


Inch (of the ſame kind of Matos and the Quotient will de 
128 Number of Gibio Inches contained in that Quantity. 


Norte. If you would find what Neigbt any ntity & 
thoſe Bodies mentioned in the Table, will ee it 


<ght of an equal Quantity of Water (with that of the 

Jody) from the Weight of the pro ody of it be hea- 
vier than Water) and there will Remain the __ requi- 
red. As for Inſtance, | 


A Cubick Inch of Lead . 
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- their difference is, = 5,441268 the Weight of a Cu. 
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A Square Number is thay. 3 is 1 7 ay qv 992 7 Or which 
is contained under to e Numbers. 7. Def. 18. 
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from the three Sg, Q. Se 2 1 225 q in Page A: 1 | 
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8 are thoſe Numbers in produced by a continued 
Multiplication of the Firft . or Root into it Self; And 
thofe in Arithmetical Progreiſſion or Indices, do ſhew what 
ac. or. Power each Term in the G eometrical Proportion 
Is N 
For Example; In this Series. of 2 2 2 is both the Ek 
Term or Root and common Ratio of the N 

Then 2x2 =4 the Second Term or Square. . 

And 2x 2* 228 Or 4x 2=8 the Cube. Gr te 


Again 21 2 * 2 * 2 =D 16 Or 8K 2 16 enn, 
or Biguadrat. And ſo on for the reſt. 


Note, This # called Involution, viz. ' Whey any „Node 
is drawn into it ſelf, and afterwards into t hat Product c. 
iti ſaid to be fo often involved into it ſelf; And the Indices 
are the Exponents of their reſpective Powers ſo involved. 
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This Table-plainly 8 neten | 1 1 | Power (under 
the Tenrh) of all the Nine Karenz and from thence may 4 
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taken the neareſt Roor of Tn Severn, Cube; \Biguadrate, . 
of any Number whole Root or Side is a Stole Þ BUY Ps 


But if the Root conſiſt of io, three, or more places of; 2 . 


a then it muſt be found by 578 5 fleal, 9k, Figure al 
Figure. Fri 
© The-Exerattion of all Roors, above the Square (vie | of the 
ci; > Biquadrat; Surſolid, \&.) hath heretofore» 
very tedious and troubleſomę piece of Work ; All which 1 5 
now very much ſhortned, and rendred Eaſie, as will appear 
further ou. Ry" 
When any Waben propoſed ta have j s Rope 1 Extralte 
the uſt Work is to prepare it,; by Pare (a 9 WET r under 
their proper Figures; according as the Power, hof 
Root is ſought doth require; And that's [ook © by conlideting 


the Index of the given Power, which for the Sguare is 8 JE 


the Cube is 3. for the Biguadrat is 4. &c. 2 in the 


dent Table) Then allow ſo many places of Hgures be | 
gives Power, for each Single Figure of the Robt, "as —1＋* 


denotes; always beginning thoſe Points over the plat 
Vnity, 4 and aſcend towards the Left Hand if the giv 27 


Integers, and deſcend towards the "Right": Hand in De- a 


6 1 As in theſe following. 


oſe any given Number; As 75640387246 which] 


al a ong r call the Reſolvend. ed 
Them if it be required! to Exrratt any" of the follk wing 
Koote, it muſt be pointed (accordin to the foremen ion 
Conkideration in this manner.” We . Fg 


4 ot 4 Square Root | Thas 75646387246 \, Av I"; 
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Wers 7 Square Root Thus 0,6740359880, wy 
| nn Cube Roar, err it 5 - 5674035685 © | = 
| |  Biquadrat 3 © 0,674 403 5982000 | 2 
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Fewer in the Cube, and Four Figures in the Baguadrat, & . 


For 14 1 in the Root, may be made Evident feveral 
Ways; but! Iran 
Powers, wherein you may obſerve that all the Powers of the 
Figure 9. (Which is but a Single Figure) have the fame Num- 
Her of places of Figxres, as the Index of thoſe Powers denotes : 


think its eafily conceiv'd from the Table of Single. 


Therefore ſo many places of Figures muſt be taken or cas 
by 


ed for every Single Figure in the Root. Conſequently 
_ theſe Points is known how many places of Figures there will 


be in the Root, viz. So many Points as there are, ſo man 


 Fignres there muſt be in the Root, and whether they muſt 


be Hrregers, or Dicimals parts, is eafily determined by the 
reſpettive places of the Pointe. 
Sect. 2. To Extract the Square Not. 
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% * 


Having pointed the given Reſolvend into Periods of Tres 


Figures, a8 before directed, then by the Table of Powers, 

* W : 7. — the 8 guare that is e 
e firft Period towards the Left Hand; (ſetting. down its 
Root, like a Quotient Figure in Diviſion), and Subſtratt that 
Square out of the ſaid Period of the Reſolvend: To the Re- 
mainder bring down the next Period of Figures, for a Divi- 
dend, and double the Roar, of the jrit Syware for a Diviſor ; | 
inquiring how oft it may be had in that Dividend ;; So as 
when the 88 Egure is anne ved to the Diviſor, and that 

4 


viſor being Multiplied with the ſame Ouotient 
Figure, the: Product may be the greate, Number that can be 
taken out of that Dividend; which Subſtra& from the ſaid 


Dividend, 5 to the Remainder bring down the next Period 
or 


of Figures, for another New Dividend; Then ſee how often 


the Laſtezregſed Droiſor, can be had inthe New Dividend , 


(with the ſame Caution as before, viz. ) So as that the Quo- 


tient Figure being' Annexed tothe Diviſor, and thatincregſed 
Diviſor 4 avs with the ſame Quotient Figure, their Pro- 
he greateſt Number that can be Sahſtracted from 
the New Dividend. (As before) And fo proceed on from 
Period to Period; (viz. from Point to Point) in the very 
ſame manner, until all be finiſhed. . 
An Example or Two being well obſerved, will render the 
Work of forming the New: Diviſors, &c. more Plain and 
Eife, thancan be Exprelled in a Matitude of Words. 
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os u theſe Four . es ; the Reſubbend hath been a 3 
Hu and therefore the Root hath been Extracted without 
Teaving any Remainder: But it „e often happens that the 
2 Feſolvend is not a, Walt Hgurate ber, according to the 

| p! ropoſed Power.” That is, it's not a perfect Square, Cube, 
\ Biquadrare, &c. And then ſomething will Remai ain after — 5 
any Extraction d bean made throughout all the Points. Such 
5 3 wet called Sttrd N and their Roots can never 


de truly found, but will become a "Continued Series ad infini- 
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a , there be ſtill, anne æed Cyphers ac- 
Se as the propoſed Power requires, viz, by Two's in 
© the Sguare; Three inthe Cube, Four's:in the Biquadrate, 
; . 5 the Operations continued on as before. 5 
| e 5 + gh it were required Fo en the 
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In my Compendium of n Chap: 9. I have propoſed 
another way of Extracting the Square*Roor, and there giyen - 

Examples of the Work : WH ity o Avoid. prolexity is 
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2 1 "Of 7 Extrncing Rents, Te. 5 =y J 


Having pointed the given Keſolvend and taken the Greateft 
var to the &ir/t Point from it, as * Then Divide. 
the Remainder of the whole Reſolvend b (that is halve. 

it) and Point it a New, (This I call 15 N Devidend) Then 
make the Root of the Firft Square a Diviſor, inquiring how 
oft it may be found in the New Dividend to the next Figure 
forward, reſerving that Figure under the next Pons, for the 
half Square of the Quotient Fgure. Which being found, 
Multiply the Diviſor with it a to that Product the Te ens 
of the” alf Square if there be any; As in yu Diviſion. 

Then annex the Quotient Figure to the Laſt Diviſor, for 
a New Diviſor, with which proceed in all Re . as with 

the Laſt Diviſor; And ſo on until all be finiſhe 


E æample 6, What's the Sans Root . 2990667969 
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_ (5 The Bu Fe ON DEF 
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Firſt Root BY 24 33396. 
TAY ede RS, bay dhe e eb, 4 108 ee 
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'D; . 55 '6 32758 355 4s: + the Square of 6 
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D. Ou 8 0 2 5468 +4 a e * 
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138 7 382 : ve OE Is +E the Square of 185 
"nal 
Hence the Roor is found to be 54687 As was required. 


All the 4 diffecutr in this: Method, is cy in the true 2. 5 
cing of the half Square of the Q notient ure, when 25 hap- 
pens to be an odd Number ; 15 that Ge e you mult bring 


down. one Figure 7 of the Dividend; vz. of the near 


Period; under which place the odd 5 that will always ariſe 
from the half- Square 4 

is 49 the half of which is 24,5 to be placed as in the Laſt 
Operation of this Example. 

N. B. When the Number of Figures i in the Root of a Surd 


an odd Number: As whoſe Square 7 | | | 


Number are limited; you need not proceed in Extracting the _ a 9 


whole Root as before; but only to one Figure more than b 
* deſigned Number of Owe" ; for the TO may be obtained 
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be Greater or Leſs than that Period.” 
Caſe 1. If the Cube l aki 
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Periad of te ene RE 


By a” ll i ts Root "PE 7 PS, Jul, l 5 | 
1 Subſtraft that Cube from the fit Petiod of the Re. 


ſolvend. 


Caſe 2. But ih that Cube be greater chan tl the, E mh ** * 8 
of the Reſolvend. ; Sn e + wt 5 Is 273 


Call its ; Rodt Voie than Int; A 25 9 * : 


And Subftraft the . from t at Cube, "a « 
pbers to it, that ſo Sahſtraction may be made. 5 
r the irſt Root whether it be Leſ or Mare Than Na, 
anner ſo many r5 as there are remaining Point over 

| 1 : whole N DIE mbers of the Reſolvend; 300 ary it with : 
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make that Product a Diviſer; by which you. 
42 e the Difference between the ket: ſolvend and the dere 


Cube, then will that een be 55 5 1 e Ke ee to a 
Square ;, and therefore it muſt 1 ed as ſuch: 4 into 
Periods of Two Figures each. £7 eing done, make the 
Firſt Root (withoùt thoſe 9 ers. 7 were amex d to itꝰ/ꝛ 
a Divi 1. Inquiring how oft. it may be found in the H . 

Poriod of the New Reſolvrnd, (as before in Extratting the 

Sguare Root) with this Conlideration, that if the Noot, 

(now a Diviſor) be Leſs than Jut, às in, Caſe. you muff 
annex the Quotient Figure to its and then 4 00 the Root = 
ſo increaſed, into the faid aner Egure; Setting down the 3 1 
Umts place of their Prydu under the pointed Figure of that 
Period, Subftratting it, as in D ioifion.. And Ho n from „„ 
Period to another. As bee. „ 
But if the ſaid Root Gow a Diviſer). be More E Juſt, 3 
as in Caſe 2, Then you muſt Sibſtrat the Ouotient Figure © A 
from a Cypher anne. xed, or-ſuppsſe to be annexed to the fait 
Diviſor; AR the Rook is 16 apr eafen. into the 7 5 
3 ſetting £ down 5 radatas before, &c. An E, 
aſc Wil render te Work Plain 5 
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be pointed thus 146363 183 (5, the &rſt Root, Toſh than 7 
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1. DroiſeF 72 = * 
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2. Divifor 27 ( * "chi Romande? to be e 


Here the Root 527 is the true Root at the Arft Operation 
as Way bs be eaſily tried by r 875 . % Peſo 
| 27 * J27 $52 146363183 the ven. Reſol- * 
vend. But * it w not © been th the true Reef, Th. hen every | 
thing that hath been here done muſt have been repeated; 
_ Only inſtead of the firſt Single Root ( viz, 5.) you mult have 
taken the increaſed Root ( viz. 527 ) and this J call a 5e. 
cond Operation; Which would increaſe the Laft Root to Nine 
places of Eigures. viz. every Operation Triples the Number 
of laces in the Laſt Root; As will appear further on. 
N. B B. It often happens that Four, or ſometimes Five Places 
of Figures; maybe 2 into the -_y Eſpecially when the Se. 
cond Place proves to be a 22 r. That is, when the Fir 
5 ee: of comes — 2. neun t to the Firſt Period rn the Rong” 
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Five the Exceſs is not an c Unit in a the Las Place; — I 


| were made a Second Operation, the _ oy be : 
4  &c, As may be cally tried. "I 4 


3 — N e 3. : - 2360 l Cd £ wot 0. #4 . 
4 Let it be "required to Extract the Cube Root out of this 
Number, 98 | DEN 5 4 


Fix. . 


The neareſt Cube to 976 is 1000 whoſe Root is 10 being. —_ 
tis: ii 8 


b deer 1d Eh 3 ns A 


e 27637909890 2950229630298 te fc 
Remains ieee eee 180 0 
8 The firſt Root 10000000000 x 3=30000000000 ade; 
ef Then 32009000000 ) 2320397010926039720369701110(* 
. Firſt . 8 5* * 787346567050867990 = 
5 wee ay: 
| * Diniſor 100 77s 
| n 2 5971 5 
N Diviſer N 257 bird Root = 1ooοοοοοο 
e 3 5 
3. Diviſor _ 9921 15 5 * 4M 
4. Diviſor "99208 2 * J — a 
ü R 892 . 1 (2 22 5 2:38 
5. Di viſor 8 bY . I uu on 9 iy 


At this Erft Oper vcd} I take but 99207 to which] I 8 
Cyphers for the remaining Points, viz. 9920700000 which 
involved to the Third Power or Cube, for a Second pies, 


Will mn 976398156022743000000000000000 _ 
A 9890739627963 0208890 Reſelvend, 
| Remains. | 18553035 36690397 2036970T 118 


| The Laſt Root 9920700000%3 29762100000 the nem v Divifer 
Then 29762100000 ) 18553033669039720369701110 (* ; 
4 623377 841921091 The 9 or New Reſolvend. 


Laſt Root 99207 being More than juſt, therefore the 
N muſt 15 * as int us Laſt Op” * 


fl, Is) - bh 
. N (ede 


| — 8 560952384 
| 92064  2Bx396 Noe in thisO e- 
Dole, | 5855 <% EIN 22 „ . all 2 
Diviſor Fed 1 | oy ; = L ; Fo: IP the Lint, 
s „ cee al He a 
#9 ET I 361656 r 0 s * Diviſors after | 
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IM "64037104 045991 Teſs, aw pho 
EY —_ 8 bar ow 
a 4513 EE mitted. 
e 8 5: 5 1415000 
—_ 9423165817 * g 
\ 930863716355 , „ WR Wa 


* Root 992 ö | 
orgs 4 or = wit 8 1 


552563716855 the Noot ena.” 


: Tus! have obrained the Cube > reap to, Twelve Place of 
; ures, viz. 9920637163 at Two perations; being but 
un too much in che 1 Place of it, as may be kried 
involving oh to a cube, and comparing that Cube with the | 
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Extracted 5 
pt „ 4 To Extract K Biguadrat Roo,” 


In Extracting the Biguadrat Root, or that of the Furth 
power; (and indeed the Roots of all even Pawers) there 
is ſome ſmall Diſſculties, not ſo eaſily expreſs d and Ex- 
plain d in a few words, as they are by an Algebraick Theo- 
rem ( ſach as ſhall be ed furch on have therefore 
an this place, made * of Extracting ſuch Roots by Two 
ſeveral Extrattions ;, And the rather becauſe I preſume the 

Reader by this time 5 acquainted with the huſineſs 
of Extratting the Sguar ot by Wien this may cally be 

Ne See Ka ve avoir as 

irſt Eætratt the ware var, of the ropo Reſulvend, 
Then the Square Root of that firſt Root w be the Bigua- 
«rar * required. 


Exam 


Chap. 11. Of Extracting Roots, Ge. 17 


Example 1 1. "Whats: the Senate 3 Root of 4857532406. 


Fun Extract its a „ot. 


hus 48575324 
* 85 2 75 e Saks, 5 wag Ki is 6 85 
"1257532486 Remainder to be en Nr 2 


Firſt Root: FO ee e 


* 
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* ene Noot, whaſe £ 
Then, cose. 3 5b Root maſh now. be — 


"25606 Remainder to be Divided by 2 
iſt Rom 23: BY _ (264 the Biquadrat Root as was 
oo RE. 


| e 

; 5 ) 1048 13 © 8 8 
* 4 2045 3s LOT , 
"264." 77.0) 7 | 


| Thisisfo Eate I need not 1 wah Examples. f 


Sect. F. To Extract the Surſolid- Rot. = 

Having pointed the given Reſolvend according as its. Haden 
Denotes, viz. into Periods of Five Figures; Seeking ſuch a, 
Surſolid Number in the Table of Powers (or otherwiſe) as 
comes the neareſt to the rſt Period of the Reſolvend, whe- 
ther Greater or Leſs; and call its reſpeRtive Root 15 
ly; viz. More than Ja; Or Leſs than Juſt; anne vi | 
many Cyphers to it, as there are remaining Periods of w 85 
Numbers in the Re / olvend, As before in Extracting the 
Cube Root. 

Then find the difference between the Reſolvend, _ the 
Surſolid Number ſo taken, by Subſtratting the Leſſer fr 
the Greater, (as before in the Cube) Nent find the Cube X 1 2 
the foreſaid Srſelid Root n its annexed e (which 

+ you 


— 
VS 


a Y LY 
„ 0 
2 a — WY — e Dr — — — * 
EW ITY 8 — — — — 8 2 
n DOE Jo DRE 2 ig 4 7s eee 
bas «29g hlhe A — — — TB: 3% 5 
— a . * n Ws * 8 — l 
* W 69 * — - g W 
Ft N * een A * un * 
ﬀ * > er n * of 20M 'S "mn 


AS; 4 4 
1 PRs 


I 
19 
1 
1 


aq — 


eee » hoon. 
A xi bf : 


Bop 


7 Bs hs 
N OR 
EP 


4 Firſt Root 4 6467 | 3 
Firſt Ro 


. « y > 6 * 
* n * n n 4 * © 5 k , . , \ . 4 
* , ene 87 S . ˙· ˙ ** ee 3 * 3 . e 
2 * , 
, ? ” * A $ * : * * K 5 1 
% a * * LI. * 8. y * . 42 8 FI jp £7 1 1 * . 4 A 4s 5 > 5 * 
15 1 . RSE ER > Phy C 'y . 
"Bet. 1 F þ 3 - + 30 = 3 [0 
„ 0 G * 5 3 * 2 8 3 1 5 fl »P 1 \ . a . 1 8 9 
2 * 9 L * 4 : 2 6 * . 0 l 
* 5 *® 7 Ss a W es e + x , 3 £ : —— 
2 1 * * 0 we Brant D LIE ir. th S n 5 8 
8 . 02 & 


you may alſo do by the Table of Powers) and Moulriply that 
Cube with 5 the Index of the Sirſolid, the Product muſt be 
a Diviſor, by which the Difference between the Reſolvend, 


and the Surſolid Number muſt be Divided; that ſo it may be 
depreſſed to a, Square (2s before in the Cube) which muſt be 


pointed into Periods of Two Figures each, calling it the New 


Keſolvend. (As before) Then make the rſt Root, without 
its Cyphers, a Diviſor 8 how oft it may be found in 
the Firſt Period of the 
tion, if the Root (now a Diviſor) be Leſs than Juſt, you 
muſt anne Twice the Quotient Figure to it; but if it be More 
than Juſt, you mult Subſtract Twice the Quotient Figure from 
à Cypher either annexed, or a to be anzex'd to that 
: o zncreaſed ;, or diminiſhed 
with the ſaid Oyotient Figure, ſetting down their Product, 
por + 3 ae An Example in each Caſe will render it plain 
an IC. | | 


ew Reſolvend; with this Conſidera- 


Di uiſor or Root, Multiplying it 


„Erangle 1. Suppoſe it be required to Extract the Surſolid 
Root out'of this Number ri 12309502009375 | ar 


: þ 12309502009375 The Reſolvend Pointed. 


The neareſt Surſolid Number to 1230 the Firſt Period of 
the Reſolvend, is 1024 whoſe Root is 4 being Leſs than 
-Jaſt, : . 1 | | 


Therefore 12309502009375. 
— 6 


| "2069502009 37 5 their Difference. 

Next the Cube of 400 is 64000000 per Table, &c. 

And 64000000* 5 = 3206000000 the Diviſor. 
Then 320000000) 2069502009375 (6467 c. 


| Ivor | Jo | 2207 5 IS On 
+ 5*2= 10 2150 the true Root 415 as requir d. 
© Diviſor 430 (117) the Remainder to be rejected. 


That is 415 is the Surſolid Root of the given Reſolvend. 
As may be eaſily ttied by involving it to the Fifth Power. 


Frv. 415 415 * 415 x415 $415 = 12309502009375 the 
given Reſolvend. 3 1 5 
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DO. -. 2-5-0 
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2 Diviſor 


The Firft Roge Ph Ir being Mare e than Ju. 
Therefore it is SS 


Rot, which is ese, , Waile Regeln Wh 
Fi 


9 Root comes out to — places o Fre, at the 


22 = is P the Beſs: Swfolid Nunn, MAS ſa Ron 
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This may 5 eaſily perform d by Sor ace 


E cording as its Name Denotes. 
Thus, Firſt Extralt the Square Rode of the given Reſal- 
vend ; Extract the Cube Root of that will Root : And 


it will — e Root required. T bat! Wy, it ” the Kaot © * 
the Sixth eme: olga 
Or thus, Firſt 2 Kale Fre e weng, 
then E the Squgre Rove. of that C The Yor: : 
be the Roor required. 


Example 1. Let her required ate Mtn 1 
23 outer this Nuoniber,, mage en meats 
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. 7 PIE I Þ 4 5 2 


La | 0216344972 For a Dividend. : 
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Fo, 75 New e : 
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7 Having found the. Square Root of the iven Reſon, 1 
Me to Extratt the Cube Root of that d re Root. . 
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Kol Rot J 8 egy get art] 
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1. „ Diniſor 3 0 755 3761 103 925 Root 700 l 
2. ut, _ 7²5 14736) ANIL A003 ee if 
Hence! 95 to bs the Square Cube Root req ces 4 
may eaſily be trie ied by Involving it to the Sixth Power. 


That is 7257 * 735; $725 X725%725%795 will be fou 
1514522833735 35 15625 the given Reforoeng. ns 


"Seb. 8 T. To tran theRor of 16 mene | 1 [ 
res the iven Reſolvend, as its Index Denores, | 
rs into 46 EE Fi; $6 NY Seek our' ich a Number . 


of t the hin 2 * Tal of Powers, as * = 
e * . 


es reren 
— > 
D — _ N 5 
* * of I 7 5 > - 5 N 
: „ 
* "++ — OE Ce — SS. - 


be * — . - 
= * 3 2 — 0 
* 9 * CY 2 a 
* 2 8 1 2 > * * . e 
y- . - PI 133 — 
8 n M — N Y 
; ; | - — — — — — 5 — 
= o ; "eye 3 L > AS 
rere c — — ” | 2 
bk V2 * 5 WT, - aa * 9 r ne, * — d. 
* by : abt Fon : * akin. N Fx $2 TE * 1 2 : 
„ 1 
E * N - 
_ * * — 


z « > 
2 * 
— - - 4 * 
82 "TOI — Ent. WW 2 | EW _ * 22 
IP , — , 


Ann 


10 


7 
5 


. | hap. : 1 I. 
„ ——————— wo 
neareſt to the 2 Period of the Reſolvend; — it TY 


and that Number, of the Seventh Pomer (found dy t he Tyble | - 


Aunened Cyphers (which you may alſo do by the Table f 


in the Cube, &c. Then make the Fr/t Root, Without its Cy- 
phers a Diviſor Working with it and the New Reſolvend, 


Power of 300 is 2430000000000 Which being Multiplied 


| may ſtand t 4 15543655 ( 913795 Bice. 1 
Erſt Root 3 9137 (2 5 Pp ga 
+2 x3 = 2 1 Et Root = 300 n 3 
I, Diviſor | 1937 55 | N 27 5 or 4 
r TE 1875 . True Root 325 $295: ä "2 
2.  Diviſor 37 33 (62 ) th. 70 to be reſedted as 
e. 
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Greater or 4 calling its teſpective Root More than Jul 
or Leſs than Juſt, anne xing its gs NMaßer of Cypk 
&c. As in the Cube and Surſolid. | 

Then find the Difference etween the given. 2 


I - 
þ id. ; 
- % * 


of Powers) by Subſtracting the Leſſer from the Greater. 
Next find the Surſolid or Fifth. Power of that Root with its 


2 and NE that Surſolid Number with 7 the I. 
dex of the L xe af that Product muſt be 4 Diviſor, 1 
by which the foreſaid Difference muſt be Divided; that ſ5 ? 
it may be depreſſed to a Square, to be Pointed, &c.. 'As before 


(as before,) only here you muſt Increaſe, or n the Di 
viſor with mes the Quotient Fi e , i 


$a : 


LY Example. ks 5 e | 
What 8 the n Surfolid Ropes, or. that i: th : Seventh b 7 


: Power 0 3 236 39 8125 the Reſolvend 154 
R 2258 655395597 #125, of the ns: 
155436553955978125 their Difference.  _ 

The Firft Root is 300 being Leſs than juſt; And the Fifth 


with 7 is 17010000000000 for a Diviſor, by which the 
erg. 25 muſt be Divided; which. Contratled 


Hence 1 rang found: 325 to be the. true "Root reqbired, 

that is, the true Root of the ſeventh Pomer. 
I think it needleſs to proceed farther: w:z. to Inſert Ex. 
amples of higher Powers. For if what is already done de 
well underſtood, it will be eaſie to conceive how to proceed 
in Extracting the Root of any Single Power how high ſoever 
it be (for the Method. is Gene and alike in all . * 
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wh I merhinks L hear the young Learner f 7 js pe Abl 


us un hae een arid: Soap \\as'th are 650 id 

ſtiff here . not the i why" they are {6 
nd, ſo 0 ferfarncd ; And why there ſhould be 4 Ke ug 
Lift aftet the true Noot is vic. When rhe givelr Nel 

bend hath a e Root of its kin 

Tis true, the Neuſont of theſe ate not here laid down hi: 
thet n they de rendeted fo lahr and inteltigible by 
au e raick Proceſs, from whence the Thel. 
begs or Rales hete 55 ef, had their irt ſupemion; as ſhall 
f * ſhewed in the vet Part, chen l come to' trext of Reſo 
2 nations; HoWevery take 


x; 
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Ding Compound or 1 — 
this Mort and general account of this Merhol. 
This, and all other of the neW Methods of comverging Series 


Cas they are called) are D 1 different from the former 
4 


Cand ſtill common) Miet ho Extratting Roots, which re- 


| quires the Hin fingle fide or Npor of the f Period (in any 


Reſolvend ) to be taken Era true, and then by y Irvolving, 
and other te, ions W xys of ord erf it, there is formed à Di- 
deer; Which he! 8 = zrope düt Tridls a Second Figure 
in the Koot. proceeds on from Point to Point; » ſtill 
repeating the Whole [Work for every Single F. gure "that | 
bones into the Root. And if there Chance to a miſtake or 
Frort committed in ary one Figure ( as t Se there 
may) it ſpoils the Whole Proreſs, Abich uit then be 
wholly begun à tw; of at leaft from that Part of it where 
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Their Quotients will be equal. 
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15 Things are equal to one another. 2 


a» 7 Adviſe the Learner to get theſe 5 Axioms perl | 


Heart. 
bby H things being premiſed, and a perfect Knowledge o of 
the Sent, aud their ifications being gained, the on 
Algebraeſt may proceed to the following Rules. But firſt 
muſt make bot to Adviſe him here (as I have formerly 
done) that he be very Ready in one Rule, deſore he under- 
fakes the ver . 
That is, He ſhould he expert! in \ Addition, before be med. 
ales with Subſtraction; And in Subſtraftion, before he wader- 
' fakes Multiplication, &c. — BE. i a | PPE k 
| one Aar another. TG EG Ts Fes alt 


i 


5 * — — + 
6. - ed cue 
: 


— 


1 — +. & -- U = — — 
—— —— . — 
— — 


- _ 
_— —— — sf — — 2 2 2— 

DS » > > - - "1 S 
4 En 5 


5 


„nr 4 


CHAP, 


oa ad 3 1 N e eee 6 1 
i 


nA * 


& 9 


= ao "OL Princip nal Rules, of za 
. mecick, = whole. Nuauritics, leh! 


Sell. * "Addition of Whole 


iis of whole Quantities admits of 155 | 


Caſe. 1. If the Quantities. are like, and have like + £4 
Add the Coefficients or prefixt Numbers 1 ag. to. 
their Sum adjoyu th Qua ies ee S NNE 


4 
7: 8 1 * & P 
- 8 % S SHA "off "Bb. is a + I 4 
I Exam. 1. * ot 


1 3a 5b| 26 5 6 . 12 _ 1 whe dh, 
te il 1 eEnT ye nh gage 


| The Reafor” of theſe Additions, is evident fu Work 3 | 
of Common Arithmetick.- ' For ſuppoſe a, 10 dich og one 8 = 
* rown, to which if I add One Crown, the Sum wall b 6 Tos *-:= 
7 Crowns, ar za. As in Exam. 1. OO | a — 
5. Or if we fuppofe — a, to repreſent the mantor-d j 
| Cm o which if another want or debt of One Crown be ad. 
1 ded; the Sum muſt needs be the mant or debt q. Two Crowns, 4 
= ae As in Exam. 2. And ſo for all the reſt. 1 
BB Cit 2 If the Quantities are alite, And havi anlike Signs 4 
, Subftratt the 2 — from each other, and 5 their diff -* 
rence jon the Quamiries with 18 8 of thi _ on „ 
7 Exam. B. Exam: . Ex 10. Exam. 11. 


: n 
. „ d 


* 


— DUC 


4 * 
— a — - 
577 * . y 
N x = 3 r 5 154 


- 8 A ** 
> ade ona > Nets ens lt ol, n 
Sr OE ON 
1 


4 \ . . , 
"GAGs Songs r 
4 8 e 


. * ' . 


The Reaſon of the 0: — — 

| rations in he Caſe, 

Stock, 1 N Deb = duly confiders 4 be 6 e, may 7 ef 

5 ts tos get her; or the Ballei mparing 

. 7 5b Debtor and Credit oo ww 1 bing of 

1 Creditor? The mating Quan ities repreſent the S "Bf 
And their Sum re hyde 2 be Nallars, & ptr oe Drier, 


Caſe 3. When the Onantit; 
tes are unli 
e nie, wh A Sa will ar 
9 their Ss. D in ms 7 5888 Kade but 
| 4 „ | 
— ER, <<; 
—. . CLE ES ES 


Here followeth 
& wn e promiſcuou/ly ey _ Whey ein all the 3 3 Caſe 


3 ru, 2. — 1 juanticteg. 
= raction o 500 12. 
IJ "arial Mee Wh Quantities, 1s performed by one ce 


Wee hn Ko a ara R 9 oo PR 
e e he ID 


* 
e 598 We e e neee eee ee 


"This Cares Rule 3 is 1 from theſe evident truths... 
To Subſtratt- an Affirmative Quantity, from an — 


tive; is the ſame as td Add a Negative Quantity to añ Af 2 


native. 85 
That is ＋ 24 7. alen from + 34 is the lame wich 
— 2 VVV 
Conſequently, To Subftratt a "Negative Quantity from aw an 
Aff mati ve 4 will be the fame as to Add an Afermative 
Quantity to an Affirmative. 
That is —24 Taken from 435 will be the ſame with 
＋ 24 Added to 3 4. [370 5 


Exam. 1. | Exam. 2. Exam. 3. Exam. 4. 


| | Exam. 8. Exam. yg. | Exam. 10. | Exam. 11. 
,- od + 24 | | : 
. 
1 — 5 3 — 54 AN a 
| Exam. * 


5 1] 24+ 26” 
az EAA 
1—2. 1 e 


If theſe 13 "Exany 2 be Compared, with a of * * , 2 


tion; the Work will appear very evident, theſe being only 
the Copverſe or Proof ies thoſe; according to the Nature * 
Addi tion ud Subſtr ation, 1 in common Arme. 5 


r * — _ 

d ade 4 by. "ts * —— — . A— 
0% 2 # 2 2 nn 5 R W 
. 8 * . 


. 3 ; n N72 

C * FE * 

„ 9 8 * N EEE "WY RW 8 eee P. 
4 ba * 12 5 3 NN 2 


ien 


ww 


4,” 
54.4% 8 © TI! 


$5 5 33 Fi 1 


e eee eee ee e eee ee ee eee e 


a2 ny gs ee, 1 : * 
C 
* = ns _ * — 


* 
n 0 
K 
a 2 


"What. 1 0 5 4 "Taken 7 wo © He oe” No 8 
fer the Remainder z, as in the firſt of theſe Examples, may 
be thus proved. ES 3 „ 


. - 
: + 
82 2838 . 1 F 


per "qd 1 5 
TT U=zZz=—, per Axiom 2. 
2h =" — x. . which was to be. Loves. 


WE bigs rrath of. all 2 | To ils th 
t ares 5 niay prques, 
to the Remainder : + As in benen aha 


on Fug 


4 — 0 
25 1 KR = 


— 2 
þ © ane i rat ery - 
ee r 
> bs. ——— — * 
* - — — 


4.4 
T 
„ 
n 
wp > 


4 5 * 

wo |. 
—bap | of 
— * 8 N 1 N obc . 


1 * 


WT 
we 


2 wa _—_— 


br 


oe * 1 
" * 


- 
— 


— * * — . - an —— * 
Irre e wt Se * 4 - — — — 
„ * I — 
g 5 ra 9 N p DI 
LES) b OY 9 Ng. 
$ 1 > 2 


— 


v, 


Seb. 3 Pultiplication of has — 
Multiplication of whole Quantities Admits of Three cats 


'C When the uartitits haue ke and nd C 
5 38 5 . 


N Il there ER lente "Mal el and to 
their Produt Hajoys th 5 Io her as as before: 


— ow 


cg , 
rho oo the Product of theix Coefficients toget 


Thus 212 . * 5 


| 4—216bf| 5+ 12% —216f =0 | per Axiom 2 


| Lend t to prove — 


2 nn We; e | 


Wen * uantities' e l nnd 
fote) Yor Prefix the Sign — before them; 3 


Exam. 9. Exam. 10. | Exam. 11. Exam. tv 


2 : 


That i is, _ into -er —into — gives be . 
But +- into —; or — into-# gives — inthe Frm 12 7 


That + dune into ＋ will Produce + in the Produtt; | 
is evident Multiplication in Common Aritrhmetick. 95 


via 5 into ++ 7 will give + 35 Cc. 5 
| at ＋ into — li ate, ſhould Produce = ] 


zn — As in the four laſt Ex J. N 
the 5 that — into — ſhould produce the wig) As inthe 5 
ay Fourth and Sixth Examples, may pe er "ops ſeem ſome- 
what hard to be Conceived; and requires Th Demonſtrat ion. 


Firſt, to prove that — 7b into -1- 3 f= =—21 bf Asin 8 i | 


Suppoſe| 11 44 CV . 
Then — 2 | 21 5 * Axiom 1. : 3 e 4 ; 
2134] 12af = 21bf. 


. i 2 


Conſequently + into —, Or — into * Prodiices - — 
which was the thing to be proved. 3 
me- gives artfevin vow 12. — 


n * 


— 


1142 — - %h=0. 3 . 
24 = 7% 2? as before 
$43 ==3f 


the 233 4 12 = — 216f by whatis wh above 


JI —12 af +21bf =o. per Axom 1. 


SA WE, 
| . wy, 36g, 
— 


* * * 4 * 
þ l > FD 7 D _ 3 v4 3 
* * v . «2x5. . : * Treg enn e * 9 0 . 
—— — rn 22 * * 7 — r — — . 4 « Bd", > * 

2 — — — m—_ — — ——— — — 4 — — — —— ” _ Law 0 hes - = 
ccc ——————————fꝙ 5 — — — ——— (—v— — 
r r oo 2 — — . 
"Fon W Mum e * c ernennen G2 Ml ART OI EY * n - . * | 

A 1 s * 0 ; | LS. x n R * * 0 
1 8 > ” 
8 7 9 - 


t 


8 
. 
f 5 
1 - 
6 N 
1 IT + 3 
4 7 * 
: . 1 
1 
— 
| 14 


add; _ — 7 3 
. n * 


W 


FP "Or theſe way beotherwiſe Sree — Maes ; D "4 


cC=127 Fora 72 
| Thus ſuppole 17 bg $ and bY i= 35 J 1 er. 
Then 5 2 r per gy” 4. 


b a—bxc=d=6% 4= 24 
but #—bxc —d according to the Precedent 1 Jill Ne 
ac — ch + bd — da, which if true muſt be equal to 24. 


C = 20 22 =240 | ch 12 14 = 168 
, (4 = 1458 — 2 e 


Hence, .ac+bd=352 | per Ye 2: 
And cb da=328- which being Subſtrafted _ 
A * vie ac We wa Pe rn k plain 
5 leWS. . 8 | 


That 8 into — ee a = 
And — 5 — . * in the 5 2 


. 


| Nite. If the Mubbiplier conbft of meren Terms, th | eve 

r one of thoſe Terms muſt be Multiplied into 1 
of the Multiplicand: And the Sum of thoſe Particular Pro- 
Aut, will be the Product repuired. A5 in Common Arith- 


* 


meticſ. | 
Examples. 


5 4 - 
. 2 $f: 4 
1 4 z Feen 41 | 21baS=x „ 

1* 3 ee i 8 e 

3 +4151 aa — da —bv — 276 * — — — 


, 3 e 8 ra 
2 a+b 34 — 46 "Wy 
1x2 3 aaa abb | — — 


ꝶ6— 


1 | a+ 284 7 aa — ba + bh 


2] a—2 ..a+b 
J aaa + 2aa · ga aaa — baa- . . 
| m—— 2.44 — 4 —8 . — A baa — 252 2 2 — 
. DS. IS 3 "aaa — bbb . 


: —4 
- W- 3 = I * 7 Wy = ps — * 7 
* 1 — * — — 


8 — 


7 5 | 


1 ry: : e 55 wi 
wh „When * title; it Fl 
Fr Signs to thoſe in the My, 15 5 
ther „ Caft of Or Ex LY ze all the Qua 
that are like thoſe e Divi 
warns: With the OO __ | 
Thus $[: 5 


1221 


Caſe p When £ 8 in 8 Db 2 11130 
like Signs to thoſe 128 Diviſor; Then ſet down "the Quoti⸗- 


cen found n -W uy the Sign 5 ST, Dy 


* 


Thi F|; 188155 x 2 9 1 


N 


2 — 6. os — 


I=2 


Caſe 3. icli ann 
have Co-efficients 4 — jo Numbers err in | Comma? 
Arithmetict) and te their e Adjoyn the CI 


Quantiti es. 


— * 8 — eb * 


| 2 TH 122 E „ 
22 WE "I 


Thus 7 


2] 


Mut, When the 3 ind Co-efficients in the BD. 


F an da ene en will be 
% or he = als | 


nah = 10 N e 
| 4b | _ —_- 1. . | NC: 
$3126: b 1 1 —— . 


2 i} fi — — * 
4 103 21-0 TIT: " 
"Ge 4 When the e in the Diviſor: 5 0 be ex. 
ay e's in the Dividend; then ſet them bath Were like 
7 2 . 8 Fals As in Gong: Arithmerick.. . 


% 
N L 1 * 
A *; x , —_ 

I 5 85 I , 

4 > . 
R - __ 
\ - \ p » =. 8 
« £37 
” 4 


Pr 
* na IRIS 5 4 es be EC ana 


4 Eſa do bee Wk Y : Ess + R 
> 7 4 * 6 % a - N 
— * 1 o X. 
* 8 ” N 
fl 4 
* : p : 
i. LY 8 1 


T 


_ 
— — a 


— 


__— N N 
7 N py 
CW 2 OE 9 2D aan a 
Faw i » 2 


— 


- 66 * 
, * r mY "I 4 4 
4 8 a = 2 __ 
22 r —U— 8 — 
. * u = — 28. 
2 oe — —— — * 
9 
- d "4 


_— — 
pms 


5 P4LE 


N. B. Is Diviſion one thing ans dec car Sov, 

viz.” that Mike Stgns gives 2 "and. be oy ory ler in 

the Quotient ; which needs no other 40575 bw that already 

2 21 7 the laſt Fong 0 5 fle, 1 with what 
een fa cer 

2 a 1. ning Mu Fd cation 11 Diuſſi on,. in 


* Ine f Divifow at Large. 12 8 att 
= 1.3 {AY r af- (+38 =” 


E $T28 6 Et Sp. 
1232420 32 . the Quoriem colleBied from! f e3d a and 


nr Wc. av * T4 oy 


Or Diviſion. of Quuattitics may ſtand as Numbers in 
Common Arithmetick do; 3. Thus 


6556) Ga,. 9 bee eee 
DNN 3 — JG WIS -003 vat 
Dae 0 2417 101 = 124 96 05.07 us ( 8 | ok 
T1244 — 24 „ae 
Jos. 0 2444 — 96 E ; 
7 PA ae ae 5 


2 


r 


9 
— oe — 


7 2431 
= 

F 

—— — — 


— — pr ——— , 7 
— — * 1 — — — 2 
r RAE.» ä R * _ — een L 
- <> FL 2 ee N 247 : 4 4 
0 — — rd ay . . —_— 
— Fe AA * 2 —_— 5 * g 
uh Mag Em — — / 
IL adi Ry ne F * 


Ao 
ye \ - 
„ EA lags «En, On rs POST Fun 
_ . * Le. 0 ERAS» £4 - : 1 — 
4 * * 2 N * — * TH N 2 


5 —— toi 
n 


(e 


— 
— -1  29 , 


— 
1 


by 
— 
e 


* * = Pay — 
- ns a 
2 Watt we; Cys 
4 * YT 
& 6s 6 nt 


— 


et - 4 — 
— — 
—— 
— 


© WF * 
— — —22——— 
2 e n 4; 
* x * 
> . 2 A r 


. 
4 
* 


. 


1 


—.: «c “45%. 
2 der SR ws, 
9 = l 


\ 9 — 
— —_ — 
- > "mm . — RE e 22 
= = 8 o < 
£ : n 2 
ans . 8 1 
— g ARTE. 
rr 
. RI — 
— 
7 


. 


92 K ˙ 0 * wo „. * 


a» FP + "ug 2 5 . \ 
1 SI * N TT, =P et 7 5 
* THEE ET * ME , r 1 $ oy al. 4 £7% + r 

12 4 5 * 

4 


* + 


4 Ow is, 6 6 gives a 184 16 
for the Quotient, as may eaſily be proved by Multiplit ation. 
viz. 24aa.-1-(4.a8 . 84 + 16% 3: — 6 will roduce 62 N 
and ſo for the reſt. W 


" Set. 5 Juvolution == whos Quantities, - 2 


mel ation is the Raiſing or Producing of Powers. 1 5 
pr opoſed Naor, and'is performed in all reſp eas fike 1 * 
Pication, ſave only in this; 83 Admits of any 
= N _ * but Involution Rill . the fame. 


1 88 


. 
* 


% 


r 


| —— 1 i nantitie 7M 5 
4 2 b. 5 1 5 \ E | 
+ abate „ 


8 25 = wk the Root; or ſingle ener 5 


1 


33 


Py. 


f N 1822422 use . 2 BOTS Power. . 
er 1 G3 5 aaa aaa 5 T 1 Pon 7 | 
d; WS :& 4|4| 2222_| i222, Biquagrdts. ar ath Per. 
in 1 2 bl 2 | — aaa 1 Burford," 2 "3th Power, NG 


77 


— 3 


Ma The ures rave Py the Margen Fer 11. Ne 7 
(2 te, The Fu . * to what height the gents after Sven. 


| and are called Indices of the Power; and ar 72 placed 
over the Involved Gene, in order to cinthalt Work, 


a dpecially when the Powers are "ny thing — E * rr 
1 3 | a" = Aa, = Aa a Y AA, oY 
5 46 L Ad 2 


8 4 bg act he. 


If the uantities have Corefficients, they: maſt be N 
* ate: wy S Ind s in n theſe,” © | 


N n < ft NO * 


v 

| 
1&2 o 3 nx. 
1 3/20 Saaa; | —274aa_| 125bbbece | ge 
1 @&-4| 4] 164444 | + Biaaas | 625þ*6%—— oo 
i &- 5151 32a4985-|— 2434" | LY 95 


* _ W | 
4 RY * ——— !˙Mñ,dèqk⁴ʒʒͥ ͤ ũẽůẽ— u OA * 
— — — ere apr 
n 


Inuolution uf Conpoinid | Qs form Wo 5 
ſa 1e manner, due regard ei Had to == Sap and Cos | 
een if there be any. The 


As for inſtance, Su ppoſe a + * were wen to de ae, 


ved to the 5th Power, 
Dor et UINRRNRS: e on: gti: eros va. 


Thus 1 rn 'called'a Binowial kn, Alen 9913 11 ber- 
28 wv — WIA 10713 Dsl. 7 e ee Tad Fo. 
2 I L. G. 3* e Abd d NN 1912 1 D amet. 


124 Jp xt the 8 LE Ways om 


2 Wa erk = 1 


325 12. an 4 
427080 e Bos nh 


S FT : n 
YM 25 * 1 
* . * 2 de JJ e ” WH LE Ann Y 1 | KG, ; 3 4 | - 


. PE IVY * 9 1 4 1 
N 4 * n LN" Of * 9 > ay * 5 7 
* en E N 25 "i 4 * * 3 yrs Q et 7 „ 
F 3 e 
* x - 7 — Py A * 


u t 1 {83 ne 30 * {Bt OS ED 


c * fe ogg * = - CC OE 4 5 
Co bs HY | 1 ci wad fo 


e& 27 * 


— — niet 


1 00 — - rr Ry == * *® 
— — — - — ww = - - by 
" 3 * ·˖ 7 — 5 
OIL + — — —ů 
r rr = A 
N S + - I EY - * - * 1 — = 

l \ h * * he ——— 

- — — X 8 1 
— pt A 2 — — a * lO. 
wi ELSE —_ P — — — Y 

— n — — 


4 

2 — - = 
3 ws 
—— pm — — — 
＋ 


9 —_— A 
B 5 — 


— — 


== 


— 3 
n 


* — 1.4 
a 
— PR 


2 8 
2 7 rn 
2 * — ＋ — 2 
— * is 


£ rus 


— 


— 


het =; — 
— 


Ts — 
NN 
+ * x” 


— - 


OS "PIE 


n 8 
2 9 


— 
10 = 


j . — a " . 
N — 4 l \ we 7 
— W — WM — — 
i — — 2 —— . — een r_ 
ds 7 « — — 2 * 
— wh - as oy - — —— — — ——— wacs K 5 
. - - £ H p 4 NOR. — . — — — wn its i 
8 2 en * 4 Ky #34 IK * on c * — _ * ws = 
v —— : 2 N — 
e. n * 2 23 8 if = 969 * 
s - a * ” þ 2 _ N v * — * * = r e „ * — Ly 
1 * * Wat n +405 * an tf « . — — — wes. 
n Wa P41 1 ( Agr TIC IX (4d — T4RP Ht b . 8 == 
TE GED I > - — OS: * — 
s 3 — * 0 24 425 p * 0 * 1 27 * * 2 a * * a % 
[ 0 5 « . * N a * "I * eee * FI. OY — = 
7 : 7" WO RAN = * er 7 * 
* - * 1 * = 5 > . Pa % 
v ” * . . Fe 7 5 7 P 
: : 5 : 
R fs "> 
Pg * ? . , = x A k 
n Ru 0 "A 1 4 
. a 3 j 


** * 
a . 
4 
4 ; 
= 
: * 
4 2 
YA * 
57 
4 * 
3 
* 
2 
z 


« 
Me 


£ * 
* 
a > 
* N 
; . ; 
1; | : 
| — 
* 5 
7 * 4 
5 42 
| $17 * [ 
© "BZ 
1 . * 
ES 1 
'tH » A 
* q 


* 
” * - 5 
* 3 * > i *{ 
* * ” * = 


Je F 10 Aa 8 P 
a EN cron eien out” Pan 
+ bbb „ : 
% 2 -Y 7 : * 
.. Ne A 9 5 22 


: 2 N 5 TM 
+ IH II 


JE; 4 * 
„ a ns erage v * * 1 
* 1 8 * 
. a Ra N d "+Y 


; 2 A I 
| a7 e eee 
_ = Sato ie 

= n 1043bb Y = + 5 7680 


dene A r Wie e e 
Nachte OY r 94 EY Mid 28 in 


A 2 7% 9 ai N + Root, de given. 


Wt e Nane ö act BY ae NT ac 


=. 
K — 


7 


„ 
>: | 


+ pa Ly me 


* 
2 on 


cm 


b 27 


the Es: Aa +. 


YE. 13% ing 5 
ly ay 4 

| > | . s S777 1277 

Le 7 7+ 3abb —bbp the Cube of 

5 a — N a * 

a4 181 de.” 


** FF 2 


* 2 — 


2 TE 5 2 12 2 = 1 Ft | 
wh os ; c ee W 
{ Yn Cc... ohne d 2 9501617 8 4 0 4 
By comparing theſe Two Examples IEG F = * : 
make the ollowing 1891120 WA» It 27 
1. That the Powers raiſed from a Re dual Rove ( ( vi th 
Difference of Two Quantities) are the ſane with lil 
Powers raſed from a Binomial Root (r cheers of os 2 2 
tities) the the 5 IF es : 15 


Have the de er em 8 — 


4 Al 2 


. 
I; 1 
0 n * r 9 
. - 10 TY 
* n — * W 


5 


3 
Is 5 


_ . 7 I 1 
XA Se Ns fo Py 5 . 
. « e . 

7 . . Ppt 
N 2 $6, OM: ts 5 N 2 apt) — Pe * 
„ ” "8 1 e 4 # HR. 8 r 171 


W's Te 


x ELD 777 ORs oo PGRN © CONE 
INES og WE . r OY bin Ee nv 
Le I WET v 5 1 n 3 — : 4 8 


c © 


r 


* 
— 


ee NR. 
2 F = 3 

122 a ». 
—_— F, pos 


- CY 
85 A 
— 


a —_— 
. 
5 F 4 


— * 


Fr 
4 - 
v. 


ow- 


ey 


ray 
th 


- os 4 
A * Kh 8 8 
a K * 250 
3 F A * 
. s 2 1 * 2 0 bs 
£ . EZ on. 13 
3 
1 * : 8 3 
C 3 . L how 5 ; 
oy a . 
2 fy A 


+ 


. 8 Nee 2 5 5 4 5 : 
K Io OR . 2 ( „ T 


Chap." "i 
| hs 5 3 it is AT a 25 the . aaa, wy ail m7 the | 


| gether in the intermediate Terms,. 
| Index of the :higheft Power, viz. of the H or loft Tre 


. r n * N r e r & N — * __ . 9 22 K . 
FW 588 N bf TH TN : * wx > BE MO”. W nnn 
= * W N * . £<n 
- * 4 = 
- x * 
8 =, 9 
» 
ries. ; : 
Tf ; 
* + 
- Pe * "4 
- & \ 
2 oY 


We Te it is ada, ada, aa, CHIN 3 


The = 3 of t F e . Quantity 4 2 * ee 
eaſe in Aruhmelie on z Nis in t re t 
Ile 1 EC 3 42 150 in the- Biqghadrdt 
t N 8 | e,, ogy . 
1 4. The firft % and l ft” Terms. are apy por, Powers. of 
the ſingle Quantities, and are bath oft e | 


5. The Sim of the Hndices of any — Letters joy 


e always equal i 


Theſe Obſervations being dul conſideredz ät will be eaſie 


to Conctine how the Num of any prapo Power raiſed 
from a Binomial or Reſi dual Root "mult; awd 3 — without 
| their nei or Numeral Figure. 


For ſtanc ſu ſe it were es; to. th 
| nomial Root oy —+ 2 the Seventh Power; then 9105 f 


of that. Fomer will fiand*witkour' their” nada d in this 


Ifevsi r i u N 5 4 i Ivg L och: Hs 


ke © ++ wht bath 0H 2 0 eee. | 


wes t the Uncie of as Second Firm in an fork us 
wil 15 be t Sum of ſo many 9 68 op fob ) 
more I 48 AS it ere bath! been Multipi plications of 2 5 firſt 
Root ;, which will always be derem by 1 5 e the 
Art Term in the Pamer. 1 


And becauſe the Wrire's b. all che intermediate Terms,: are 
only-remaved along with their Lerrers, it alſo follows; that 


1 fave i are Aaded together, their respective Sams will pro- 


Serve Vnoi as of the intermeiuiare Nr in the new 
Rafe Powers dot plainly appear from the following Nu 
ber: ſoremovet without! their: Litrers, —.— both i 
and Deatonftrares an eafie way of pr ie Oncie 
Ordinary Powor \{'via. of ont bot Very h [es 
Net * . ox . 1 Wi 2 s 8333 


= 
r p - 

ASS 8 —_— 
© 4 4 


_ 9 & 7 Tr _ : . 
—- o a « = wn 
2 = _— —_ — - —_ 4 p — & _— —_ N 
r * * . b £ a 9 
. 22 * ws | 2 * 2 2 _ * 
1 — - wY 6. 4 J | 0 5 p mm l 
—— 75 2225 _— me 7 
" - 1 9 8 Ne det 
4 * 3 * 4 8 FOX * ah 
- = a , the l n, 2 Any * 8 
4 * 
. — 9 . 


——— — , 


—_—_ I 


8 „ . 
> r 


»” 
. 
n 
© 
„ 
9 


» f 
- — — 

. —— . * 
— en W. NG * * 


8 - — 
5 > % * RW = 2 
20 — 
n g 


n 
"= 2 ag a * 
ABS 


a | 6 1. 
nl 
— ————— 


— — — 
— — 
— « 
„„ ——— 


2 8 a 
— 8 3 we : . —— ˖ 9 
- mY PI my - = — = \ 4 * 
"= * — * — MC ” ” —_ wr rk 41 — — — — — — —— ay es 
a * = 7 6s watt ION pits > rat 1” - * 4 - eng A. 
. DOSS NSN DFE ALLEN” AA TL ABER cr, A044 Pepe * —— —— — > n 
1 0 N * 9 A —_ ” 7 F * 8 — 3 8 0 n ety” > n - 
? 5 N $7 <3 , þ n =" 
4 0 1 Fa A, —_— 


. 2 42 my 
. —— — 2 
r 

» A A 2p vs 


— 


N E323 


- 


e 


eg 
en 


D N on; 2 


TT Auer = 
3 +: SF 5 


„ 
* 


e 

* t * , 1 

y RN : 

Oo OR OE re BUG n 
2 14 wm ener — p 18 

__ / = / ; _ n 
Xx + 1 
. 8 


— 


NE ee eee. 


* 
4 & N 
4 ih & 
T7355 . wet * 8 
4 1. 4 
4 ©4553 
13 41 4 
118 10 A 
1 
1 
4 
£ 
þ 5 
* 


N 
15 — N + 2. 
_— my „ Na 8 * N * p — 22 "4 ” - - 
4 e #5 Way * 0 
10 * 2 4 — , Dre A R 
— * v 
2 7 1 - * 1 8 
— E . py WH-$ + l We n . „ore eee py oa” * 8 
n r — —.— 5 * — » d : pon te 
0 ” * * 3 TY 88 5 & 9 * I 8 8 TT ICY : 9 * £ 7 "5 * " S e pl 
re 6 7 y LS ww - 7 wa - ” : 8 Mz) , 5 9 
o : > 4 1 6 N x , 
A g . . . : 4 1 | 1 
- q ” if 
131 ” 
4 


—_— 


[1 


PPP — 


Rode, 


+4325 


5 95 Bag The two o Uncie' of the e #2. 
S I, A ; 2 85 LL, 


— | 2. 855 55 The Uncie's S Wy the be th Power... 
9:44.09 n 8. 4. — 2 
0 1 . 8. 10. 5 ˙ Vies ot the 51h Peper 
N 11 1. 5 10. 10, 5. 177 75 Aer mf DEE THIF EN 5 an ö 
Add 80 76691520 15 6.1 dDuanes of the orb Power. 
N 1.68.15. 20. 15 36 1 nnn 86 my 
1 o7e21. 35. 35-2007.1 Drei o ee 
And ſo on in this manner ad Infinitum. nn 


; Nos if theſe Numbers are prefixe t6 the ofe 
all the Terms will be . wit h bei breſuid 


6ig's, and will ſtand thus 
mera ane: Haube 220%) 457 


: But that the buſineſs of finding theſe Unices, may be rei 
dered yet more eaſie for Proftice, it will be e to 
conſider what Series or Progreffon, 'the Vnciæs of 5 THY 
ds maße, from oe? aforeſaid bo: e, 2145; a4 


+ 5 


Later 
reſ I Ive” Un 


T2 
3 
rm: 


8 


1 
erm. 


| Uncie's of 
of 
Te 


N 
* 
. » 


ncia 


Firſt I. 
Secend =D : 


Hurth 


2 


"Units of the $ 

WY frre e 

"wh 785 Uncid's of a a Þ 

2 Buca of the Nha 55 

| 2", Unons's the nh Pw. 

T ne. e 10 
227 og ale X03 Ad 348 Koll: 11 15 

Term is only a Seroes:of, it, 
Vncias of the Sand Tw 

ern, ig Serie ca Numbiy i 
mo 9 Wbererthe ln, 

nen . 

ee 4 15 5 


% 
he l . 


SJ | LAGS 


The 4, ec 
ſe Sunieis RES: here te 
etic 


A N 
Kit 
1 


et e ba 
ciæ 
aby Propeſt 


= Unie "of the. Third Terms. dr n IS 2 2 4 
The reſt of the Unciæs are a N Series, whoſe 
reſpective Sums May be EN mo _ VASE may n 


nn. Term.. jo 5b 


- =35 5 Then 2 5 are ban 45 555 2 ; 1 2 3 
8 £3 72 ; + 


1 2 — 2 x DEE ger; eee F 
's 6” een ** 
N 271 5 
Pu | Ficat hd may ETD TIAL, this 6 G W TY 85 
per. .be Index of the firſt Letter of am Term bi 
1 J Adulriplied into its own Uncie, and "0 

er, Rule. & be Divided by the Number of V Nene to that s 


the Quotient will be the Uncie: oy the next Lap 
ceeding Term forward, : | 


That is, by the heiß of thoſe Judas that „ 
| ſeveral Powers of the ſinſt or Leading Letter only 1 # {A 


5 the true Vncic s Pe r Term . be "ll" W a 
1 | 5 . x 4 — 
3 46) it 2 5 Ae to compleat all the Terms of the afores- 
4 ſaid ſeveral Powers; viz. a ab- 4 
Wo —+ , +ab*-+b7 with their proper Uncie's. = 
A 1. The Index of a? the Firſt Term will be the Unitie 
* of the Second Term, Thus 47h. 
5 bn Then half the Second Terms Index into its | Uncje, | 
"2 Vix. = 0=21 will be the Third Terms Uncie. er ce 
7 Thus 4” +7a%b-+-210%> will be the three fir "Fw 
: 3. Again —=y is che Uncia of the eh Terms 
. Then it will bn 47 Tpesb-Ealaibe-Lg gib, * 
| 4. And 55 will be the Uncie of the iu | Term 
Then 4” Eratbt 2191-35669 a-4g9 8 Gr. un⸗ 


til all the Terms are compleated with thei 
Uncies ;, and then they will and 8 5 . 
Thus 8 ee ee » 50. ** 
Wal- þ5 abe r e of * 
= ; Now,” 


9 ” * : * 

N 2 8 off g AD 5 y - - 4 RF . 
5 P n * 
A % 
<8 145% 3 

4 3 4 
5 4 8 - 

—ͤ—ñ—Z 2 Od. — wet watt” + bx 


(ie bebte) 


r — = . — 2 —— — oy — „„ = 
- = " — LR — — — — — —— = N = 
> * K 8 0 7 0 _ _ jp 2 
__ — » * —— — — 4 p — — — _ * my \ 1 - 
2 4 Q a — ——_ — 2 — — . — = = o 
4 f 


ſie to Raiſe any Power from a Binomial or. Reſidual Root; to 
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Evolution is the Extracting of Roots from any given Pow- 
er. That is, ft is the Converſe Work to that of Iuvalhtion 
and in Single Quantities it's eaſie, if the given Power have 
fuch a Root as is required, which may be its known. 
If the given Power have no Numbers prefix'd to it, and its 
Index can be Divided dy the Index of the Root required, the 
N will be the Jade of the Root ſought. 
hus, If the Cube Root of adddad vis. as "were ke 
quired (the aden of the Cube is 3) then 43 'S*( 2. 
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Evolution of Compound Quant ities or Powers, is a little 
more troubleſome than that of Single Pomers; and Would © 


require a great many words to Explain the manner, and Nea. 


ſon of forming the ſeveral Camons, that are commonly uſed 
in Extracting the Roots of Compound e wh ; eſpecially if 
the Powers be very high, &c. I ſhalltherefore for breviries 
fake omit them, and inſtead thereof, propole an eafie Me- 
thod of Diſcovering the Roots of all Compornd Powers in ge- 
neral; And in order to that, it will benecefſary to Debi; N 
That if either the Sum, or difference of ſeveral Quuntities 
be Involved to any Power, there will ariſe ſo many Single 
Powers of the ſame height, as there are differem Quaittities. -- 
As for inſtance, if @—-b-|-d be ſquared: That is, be 
Involved to the Second Power, it will be aa 2ab + zad _ 
+ bb +-2bd A Ad., here you have - aa, bb; and” dd. . 
Again, if ad were cubed, viz. Involved to the 
Third Power, then you will have aaa, bub, and ddd, 
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Whence it follows, that in Extracting the Roots of all 
Compound Quantities, there muſt be conſider d. 

1. How many different Letters (or Oyantities) there 
JJ d Cj 
2. Whether the Single Powers of each of thoſe Letter: | 
be of an egual height and have in them ſuch a ſingle Root as 


r xrequired: Which if they have, Extra it as before. 
a  _ 3. Connect thoſe Single Roots together With the n - 
ain and Zzvolve them to the fame height with the given Vents 34 
e that being done, compare the new Raiſed. Power with the 
nr - - ren Cours and if they are alike in all their reſpective 
Lines Terms, then you have the Root required; Or if they differ 
only in their Signs, the Root may be caſuy-corretied with the 
- doe © = ""a&Vecalion reh FE Caen OY 
_ Exanyle 1. Let it be required to Extract the Square 
Root of cc A 2ꝛch — 2cd-1-bb — 2b4 Add. 
In this Compound Square there are Three Diſtinct Powers ; 

. Viz. bb, cc, dd, whole Single Roots are b, c, a, 
Wherefore I ſuppoſe the Noot ſought to be ho d, 
or rather b-t-c.— d, becauſe in the given Power there 
is —2cd, and —2bd, therefore I conclude it is —d, 

then ed being ſquared, Produces 
r bb + 2bcs —abd cc — 26d - dd which I find to be the 
_ fame in all its Terms, with the given Power, although - 
they ſtand in a different Pofition; conſequently Se -A 
e iaiie !!. 88 
__  —_— Example 2. Tis required to Extract the Square Root of 
. 41 — 24abb -|-b* Here are but two Single Powers, viz. 
EEE #47, and b*, whoſe Square Roots are aa, and bb. And 
becauſe in the given Power there is — 2aabb,. therefore 
I conclude it muſt either be aa — bb, Or bb — aa. Both 
Wjich being [volved will Produce .a* — 2aabb + b* Con- 
ſequently the Root ſought may either be aa— bb Or 
44 according to the nature or deſign of the Queſtion, 
from whence the given Power was produced. © 
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There are Three Numbers 


ir 1 Firft oy Aaded to the Sad, o theif if 8 l TY be 2 ay 
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Trau Second be Added to the Third, their Sum will be 46; and 


ling if the Fir be Added to the Third, their Sum will be 36. What 
deve are the „,,,, oo nn 
8 That is, 2 E e = 22. e+3= 46. and 4 . 36. 
"ro: Now the Queſtion is perfetly limited, each ſingle Quantity ha- 
in ing bur one ſingle Value, ro wit 4 6. e 16. and y=30. 
— N. B. If the Number of the given Æquat ions, exceeds the 
ot, Number of the Quantities ſought ; they not only limit the Queſti- - 
ne. Wiſer, but oftentimes render it impoſſible, by being propos d inconſi- 
' ent one to another. NE 
ex- Having truly Stated the Queſtion in its. ſubſtituted Letters, and 
the found it limited to one Anſwer, (or at leaſt ſo bounded. as to 
gnave a certain determinate Number of Anſwers) then let all tfoſe 
E/ubtiruted Letters be ſo ordered or compared together, either by 
Aading, Subſtracting, Multiplying or Dividing them, &c. accor- 
ee ding as the Nature of the Queſtion requires, until all the unzomn 
1d; | Quantities as 3 One, are caſt of or vaniſhed ; bur therein 
he great Care muſt be taken to keep them to an exact Equality; and 
when that unknown: Quantity, or ſome Power of it (as Square,. 
„ Cube, &c.) is found equal to thoſe that are known ; then the 


WE Queſtion is [aid to be brought to an Æquation, and conſequently - 
to a Solution, viz. fitted for an Anſwer. e | 
But no particular Rules can be preſcribed for the caſting off, or ; | 

| getting away Quantities out of an Aquation ; that part of the | 


end, pm 


> Art, is only to be obtained by Care and Practice. And when 
re that is done, it generally happens ſo, that the anknown Quant: 
fit ty which is retained in the Æquation, is ſo mix d and intangled 
ſe with thoſe that are Anown; that it often requires ſome Trouble 
16 and Skil to bring it (or its Powers, &c.) to one Side of the . 
on quation,and thoſe that are known to the other Side; (ſtill keeping 

5 them to a juſt Equality) which the Ingenious Uan Scooten in 
G his Pzincipia Watheſeos Univerkalis calls Reduction of 
t. | uat ions. N N 5 1 
as he Buſineſs of reducing Aquations (as of moſt, if not all 
is | Algebraick Operations) is grounded and depends upon a right Ap- 


plication of the five Axioms propoſed in Page 146. and there- 
fore, if thoſe Axioms be well underſtood, the Reaſon of ſuch O- 
| perations muſt needs 2 very plain, and the Fork be eafily 

perform d; as in the following SeFion. © 
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before i 105 As i 8 | 


* 3 13 I 17. 
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Frattional Quantities | in any Equation, are brought into whole 
Quantities; by Multiphying-every Term in the Equation with 


the 4 Bene Peper of 1 th l 125 Axiom. 3. As in theſe T 
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Or when the unknown Quantity, is Mulriplied — joyn 'd) 
with any that is known ; let the whole Æquation be Divided 
att the 8 _ tY, that ſo the res may be cleared. | 

s in 

1 EY 
4 — 6d =o | 
a $4 ted 2|44 = | 0 LE 


1b 


Suppoſe I 3 — l = bs oh 4 
1 ba 2b — 2b Kc 

2—b|3 1 1 3 
184 . 4a 

1 72 7daa + 6aa= bea + 3c 

2 ＋ 3 7d + 6a = be + 36 5 

ee 
e ; | 


Set. 5. Of Reduction bs Jnvolution, 


When rhere ops to be an ey ation, berween any Homo: 
genial or like Surds ; Take away the Radical Signs from the 
ee and they will become en As i in theſe 


Examples. | R 


ag = V TE f 7s. 
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Or if one Side of the Aquation conſiſts of Surd Quanzities, | 


— other Side be Rateondl ; hen Involve the Rational. 
| oy . 73 The e 


f 5 ET . "of f Bedueing Fequations. 


Quantities to the ſame Power (or beig be) with the I; 5 
Card, and rake away w_ hare Sign, , As\ in ax) 
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When any Single Power of the unknown Quantity is ar one 
Side of an Equation; Evolve both Sides of the Equation, ac- 
cording as the Index of that Power —_— and their n will 
be equal. * mas. Die!!! 
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into Lower Sous: Asi in theſe | * YL - 
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= 4) or its Powers, are-cleared 7 brought 9 ä 


oh an AÆguat ion; And if the ankyown Quantity 1 5 } 3 5 1 
be 1 of Seck. 1. and. 5 4 


| Or it any Single Power of the unknomn 5 ntity 510 found 
Equal to thoſe. that are known, chen che reſpet ive 
known | Quantities, is the — — 8 in che firſt. 41 
Sect. 6. Sc. exe ; v2 arr 01 2 
But when the barer of the Py vantity, are eith 
Mixed with their Root ; As 44 -L ba = dd, &cc. Or do e 
of Sans Oe ; As. 5 E bag = dd, — Then they 0 
called Affe or Adfected Equations, whic ch require other A 
1 | Methods to Reſolve them, viz. to Mis out. Kale df ( a AM 
| Am Eagan 199972 918 wrt UE vs V I 
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CHAP. VI. 


of biens Quantities; both | Aritmetil, 
Poops Geometrical and Pultcal. 


What hank Yom ſaid of 3 in eee Progreſſion, 
Chap. 6. Part 1. may be egſihy Applied DIY * of Homo- 
ban, or Like Quantities, Dy. 


Set. 1. Of Quantities i in Arichmetical Pugreſton. 


| Thoſe Quantities are ſaid to be in the moſt Simple or Na- 
tural Progreſſion, that begin their Series of l or en 
with a Cypher. 


f Lo 5342 24 34 2.48 7 58 : 66: ce. moet 
Thus L: aaf 4g. 62: ber. Decreaſing 


or 3 putting 4 the firſt Term i in the Progreſſion, I 
and e, the common Exceſs or Difference. 


e ea 3e: a+ 4e: 40½ 53e: 4 T Ge: : &cc. 


4: 4 —e: 4 — 26: 4 — 36: 4 — 4e: . Je: a— Ge: &c. 


In the firſt of theſe Series it's evident, that if there be but 
Three Terms; the Sum of the Extremes will be Double to the 
Mean. 

As in theſe, o: 4: 24: Or, 4: 24: 3a: Or, 24: 34: 44, e. G 
viz. 24 +0=4 +a: Or, a+ 36 = 24 + 24, &Cc. 5 
Alſo in the Second Series, either Increaſing or Decreaſing, 

it's evident, that if the Terms bea:a+e: 4 A 20, &c. In- 
cre ing; Then 4 ＋ 4 . Ze, viz. 24 + 2e the Sum of the Bu. 
Heater be ine to 4 + e the Mean; Or if they be a:4—e: 


— 


2 — 26, &. Decreaſing, then a -- 4 — 26, viz. 24 — 2e the 


Sum of the extreams, is Double to a — e. the Mean. And ſo 
it will be in any other Three of the Terms, Secondly, If there 
are Four Terms; then the Sum of the Two Extreams, wil be e- 
qual to the Sum of the Two Means. As in theſe, a: ae: 
4 + 2e: a + ze, inthe Series Tucreafing ; Here 4 ＋ a + 36 
=4--e-+4&4 +20. 
Alſo in theſe, 4: 42 — e: a—2e: a— ze, in the Series 
Derre aſing; here F „ 755 Sec. in a- 
ny other four Terms. 

Conſequently, If there are never @1 many Terms in the Series, | 
the 6 Sum of the Two — will 2 be equal to the "7 

bY 8 
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Chap: . "of Propozrionat "Duantities, 9 3 
of : any Tw Mann, chat are equally diſtant from thoſe. Eee, Do 


As in theſe, 4: 4 e: 2 4 ＋ 30 l 46: 4 % 3 Je, c. 


Here a ＋E 4 + Je ae 4 4 2 2e+ 4 -|= ze, &c. 
And if the Number of Terms be Odd; the Sum of the Two Ex- 
treames will be Double to the Middle Term, SE. - 9h in Coroll, 


5 83 6. beforemention d. 7 | . „ me 


hence it follows 3 is ney cafe to. ne that 4 he 5 kh 


of the two Extreames be multiplied into the Number of all the 


Terms in the Series, that Product will be Double the Sum of all 


the Series. 


Now for the eaſier Refolvi ng fuck e 0. 1 upon ſs 


Prograſh onal SO; | 


Ler 5 = the Common Legt Sec. 4. ee 
N = the Number of all the Term. 
S = the Sum of all the Series, viz. of all the Terms. 


Then will 4+) * s, by che \precedens Conſeftary 1 15 
That is Na + N = 28. Conſequ ently BED = = $8, the 


Sum of all the Series, be the Terms never ſo 0 - Thirdly, In 


theſe Series, it is eaſie to perceive, that the common Difference 


(e) is ſo often Added to the Laſt Term of the Series; As are the 
Number of Terms, except the Fixſt; That is, the firſt: Term (a) 


hath no Difference Added to it, but the Laſt Term hath ſo many 


times (e) Added to it, as it is diſtant from the Firſt, 


Conſequently, the Difference betwixt the Two Extreames, i is only | 
the common Difference (e) . into che Number of all the 


Terms Leſs Unity or 1. 


That is, N=—1 x e=y3—a rhe Difference lait the 


wo Extreames, at Ne e = I apo Ib nw! 
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Tn like manner you may proceed to find out any af ih bee” 
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are both Conſequents and Antecedents, rhat Series is in. Geometri- 
cal Proportion continued. 
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Eatreames will be equal ro the ReBangle of the Nee,” A 1 
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a 7 earn'd or or converted oro Decimal Fa if i it eb. l I 


Day x tbe z Part of a Tear = 0,00274 fers. 
\ Thar One Lues, 14 the r Part of a Year = 3 Ke. 
Quarter # the % Part of A Tear = 5 
Half aTear = 0,5 And Three Quarters = = 0% 
=” things being premiſed, we may proceed” to Nile the | 
corems. 52 
Ler * 2 the Intereſt of 11. for one Tear. As before; | 
Then 2K = the Intereſt of 1/.for wo Tears, © 
And 3K == the Intereſt of 1“. for three N ars. 
S the Intereſt of 10. ;for fox Ther. dae 


by bag any Number of Tears propoſed. 


Hence it is plain, that the Simple Interef uf one Pound! is 4 | 
Series of Terms in Arithmetick, Progreſſion "Increaſing ; whoſe | 
firft Term and Common Difference is R. And the Number of 
all the Terms is . Therefore the Laſt Term will always 


de R= che Intereſt of 11. for any given Time Te 3 | 
i 1 : Then 45% one Pound: Is to the Intereſt of 11: k. 1 


Principal or 2 Sum : To its Intereſt, 
bar is, 1I: ER: NP the Inrereſt of P. 


i the Principal being Added to its Intereft, their Sum will be =4 
= AE Amount mg ad Which gives this General Theorem, 7 


. Theozem RP P A 


E 


. Hams whence the Thee: following Theorems are ea deduced 


Theozemt . N * . P. e 3. „N Fs =. 


— P # 250) 
- Theozemt 4. IS N . > 


| Theſe Four Theorems Reſolve all Queſt ons about Simple l. * 


Aueſtion 1. hat will 2360. 104. Amount to in 3 Nen, 


Fay Ne 5 Months 25 50 rt 8 "oy Cent. I. Aunum, = 


Here i 18 given F 256,3 o, 3 And | = 3,46599 
For 3 Years =3, - Sg Gere 4 Fer Tieren 2528 | 
one Quarter = 6,25... 3 1 
2 Months = , 6667 = = 0,08333. x Sig . 
18 Days = 0,04932 = o, oo x 19 5 
W : 3,46599: x 0,06 = , 2059594 = R 
ben 0,207594 X 236, 33,3418 „ N 
And 53,341586 E 256, = 309,841 586 =zRP-+ 584 = 
| Thar: is, 309,841 * = 3091 . 5 16. : 2 "wy the Auer 5 3 = 
9 . e 


„ 


Trap? ar. "of. "Simple Jarre Fe: we 


— 55 
Queſtion 2. What Principal or Sum being put to Intereft, 
will Raiſe 4 Stock, of: 3ogl . 16s . 10d . in 3 Years, one 
3 Two Months god | rs | Days; at” . 2 Cent. 8 8 

> * -Or the me 6 Queſtior 1 
Alen 3091 11657 Tod ©; due 3 Tears, one Quarter, 2 anal” 
and 18 Days hence, worth in ready OY „ err _ Pete. 
ing 6 Per Cent. Sec. 2 . 2 
Here is given A = - 369,841 596 - "REY eee, e 2e 
(fond before) Thetive ro find _ Theorem © © 
Firſt 3,46599 & ©, Ul po — 
Then RI 1279594) 309,841 586 = A (2365 = 
Thar: is, 256, | rs 2567 10. „ 1 
| ” >" 
c Queſtion 3 4 whe Rate of Intereſt pier Cone. Sec wil x. 
als; . Amount to 3091 16s . 10d. In 3 Tears,” "one Nen 
2 Months and 18 Days. | 
Hereis given, P=256,5 A=309,841586 and t= 3699 


'To find R. 2 or Ox 32 


— 


-T 


As, 309,841.586 — 256, 2524366 e 8 3 - g 


3,4699 K 256,5 = $89,026435 = H ̃ĩ 
1 = $89,026435 ) 53,341586 ( 0,06 = - theRaiis. 
Then 36 11: o, 5 52.100 2 - 6= "the Rate required, - 
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Mueſtion 4. In what Time will 2581 : Pr N WE 


7472 


2 99 


. 


5 of Cor Amount to : oo 7 , 16 red. at 6 OO Sec. OY -Y 


Tofnd © et nt "Pe Teepe N 0 6 19 = Fn 


| Faſt 269,841586 — 2365 = eee 1 
Aud 256,5 & 0,06 = 13,39 = PR. 5 . 1 


Then 13,39) 33,341 586 (3446599 t = Fa 
ati t= 3 Years and ,46599 Daria a — 


which may be brought into Common Parts of a Nar, thus bath -.. 


4659997 „ And 0,08333)"0,21599 {2 Montbr, 
— SE one ee | 16666 A 


„t e 2115 29 bi 24.28 SchH 204933. (18 ag — 
Hence = 3 Rn one „uren, 2 Month a aud 18 D; 
"the Anſwer rœquired. kad 511178 Nt ce, mW 5 * 2 I 
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It paſt; needs be eaſie to Conceive, vas wha here e 


ar 6 per Cent: agar a * e of 1 
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1 ir wil be 1 4 2.458 106 the Amount at the Year's End, A 


TR, 7 3 0 < 2 
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, . ITE IST Fx Hs 3 
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Schelte. = 


ka © it bes . to the e Oda Mo Eu 
to eo Compute Intereſt ar the Proportion of 6 per Cent. (as ve) | 

yet he that takes up Money at Intereſt for any Time ako than 
Even or Compleat . Years, pays more Intereſt chan ſeems realo- 9 


eee at Icereſt one Whole 
| Year, ir Amounts. to 106. Bur (I ay) if it be paid at the i 
Half Year's End, it ſhould not Amount to 103, * | 
from this following Proportion... "NF I 
Let 4 = the Amonnt.due as the Half Years nad Then 


Sc ec fra. ia 


Ergo 44=10600 AT 10600=102,9563= 
which is Leſs than 1031 by 104d. © Arid if it be paid i in 125 
than Half a Year's * une. * re Error , OBS d 


Greater. 


Sasa 2. "Of Arnold or or pendons, 5 
| Puted at Sim Intereſt. 


e or Penſions, Kc. are 7 to be i in Arrears; Shops EL , 
-are payable or Due, either Narh or Half-yearly, & c. and are | 
7 5 for any Number, of Payments. Therefore the Buſineſs 
is, to compute 5 wy thoſe Payments will Amount unto, allow- 

ing any Rate of Simple Intereſt for their Forhearance, from the 
na each particular. Payment became Due: Now. in. NY | L 


e . 
| the Base Penſion, or Yearly Rent, ir 1 
tes the Time of its Continuance (or being) Dare I 
R the Rut io, or Intereſt of 10. for 1 Tear, 43 | 4 

A = the Amount a he 4 and its Biere. 23 


< N = — = whe hoy, $059 > No. 1 b, eſt * 
And Zu the Rent the End. of the Second Nee. 


2R1 =. rhe Duereſt L Due ar the End of the Third Yea . 5's 5 


* 


— 
_—_ 


1 | 


And 34 = rhe Rent 


| 3 er Þ Due atthe Endof th the Fourth Hig 


_ e IN A be. = 
s hs Rene N Due ar the Endof the tb Ther, 
And ſo on for any Number of Dar: Hence its aus BY 
RN. EAN RN HR. gums 4 the Sum ot "all the | 


| Rents and their n, being forborg's Years From 3 | 
. 47: 9 


#8 


3 
Here 125. ' Divide by Ng. Then Reb 2R+3R 4R= = 


33 r 
” 
2 5 2 — D , TOP 


| Here the Sum of the Firſt and Laſt Terms are e Be 


xe = the Sum of all che Terms, That is, © — 2 "2 
EET . 4 — 5 
= ral. JU Conſequently, A — | 


| Hence 
Now from this Equation it will oe ol to deduce the lowing 


Here is given u=250 . t. And Ros To find 4. Per EO 


HT \ 
2 R$: ww 
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i I Ru ws * e af == bo 10 b-5 : 
Next to find the Sum of this Progre 1 1 (0 See Page 185. ) Thus | 


6 


Ler NXT TAN Sec. = =xz. Then 1+2+3+4 


g > by 


=R 


And the Number of all the Terms is 4 =t— by Therefore 


ems. 


tt Ru: — | uin * 8 
Theozem x > hag * 8 | = =4. 'Or 422 *. e 
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| 4 24-2tu = we 
I : DIS N 3 : . Theozem 3 Ar K: 


ru — 23 


. EZA 


Queſtion 1. xs al, noh Res 35 N &.) 4 


born or unpaid Seven Narr; What will it Amount to in that Time, 


at 6 per Cent. for each Payment as it becomes Due? 


"F 


Th. 1. Firſt 259 XJ =1750,=tu .,.1750 X 7 = 11230 Y 
Again 12250—1750Z105002Zttu—tu, And *25*2 x0,06=315 
aſtly 313-+1750=2065=A.. Viz, 2063l. is the Anſ. requir d. 


But if che Annutty, Rent or Penfion, is to be paid by Quarterly 


or Half Yearly Payments, &c. 


Tm 282 = 0,03 = R for Halt Year! Pa ents, 
And | 225 = 0,0% = R. for Quarterly; Or 2 =R for 
Three narterly Payments. Example of Half Yearly Payment 
Suppoſe 25 ol. per Annum, to be paid by Half Yearly Payments," 
were in Arrears or unpaid for Seven Years ; What would it Amount 
to, allowing 6 per Cent. per en for each! me 4 it 
became Due. 
In this Example there is given U=125 = r =14 t 2 
Number of — v And . to _ T5 2 
Firſt. 125 * 14 1750=tu, 1750xX14=24500=eru ." — 
Again. ns tu tu. Then 113 21 11375 
; Kk N And 
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py as ITS Se. 
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1 


* 1 7 341,25 "Laftly een 


Laſtly ttR— tR 2+ =16,52 ) 4730 =24 ( 250 = 


ig Theorem 4. Firſt 8 } . 
= = 87e 33,3333 And: 33,3333 = —1 eee | 


| 24 X 
== 5366033 = Ys = 4 Then 4/536, 6938 "= 23,1666, . 


3 


V Amount to 2065“. allowing Simple Intereli\far every Pm 


Here is given 2 2 230 it 48 4063 And 127. To nd R; 


74 Part 1 


That is, 4 = 20910. 57, the Anſwer required. 


N. B. Hence it may be Obſerved, that Half Tearh Payment 

are more Advantagious than Vearly: en een 
_ For 20911 . 55.>.20651 by 261. * Co equentl, 
= GR, Payments are more  Adyancagious than Fla 
Yearly Payments, n v8} 


 Nutettion 2. Nh Tearly 8 "Penſion on, Re: — 5 Ck, 
or unpard Seven Tears, will Raiſe a Stock, of 20651. cloning 6 het 
Cent. per Annum for each Payment as it becomes Due? 


Here is given = 2065 , . 7 And 15 0,96, To find, * 

Per Theorem 2. | e F 

Firſt 7X 0,06=0,42=R. and 042K 7 = 2,94 = | 
Then ##R — /R = 2,52 


Thatis, ee, be. will Nit 2065) the he 50 


I. - : 2 


Quettion + F In ae Time wil 3 7 3 "+, 
Stock of 2065/. Allowing 6 per Cent. Ge * the: e 
of the Cements, as they become Due? 


Here is given 1 2 250 ares, N= = 0,06 Tod t 


2 


Then 16, 1666 &c. = X. 261,3605 Cc. = xx * + i 
Again eee And 2753334261860 | 


35 23 3,1666 — 16, Es = 722. the Tone required; | | 
Queſtion. 4. if 1101 earls Revit; thoiny. lber Been Tens 3 


&s it becomes Due ; ia: _ the Rate. of Internes bn per . Sec. 


= Theorem 3. duc! 0 

0 en . 12230. 4130 24 12 ral 25 27 

Thus LL 1 2 3500 τ © 189 1 0 20 | 
tt — tu =Toz00): 3 —= 21 — 2 (o * R 


hen 1: 0,06 :: 100 7 dhe eee 1 
» Em... Selim | 


8 
L + dos 5 
To TS) 
* 4 » - * * 
T | 1 
IE 
* * 
—_ - 
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. The fent rab of Annuities or Penis, 4 
bar BIN my Computed at Simple Intereſt. a 


The Buſineſs of Purchaſing Annuities, or taking of Loder &c. 

| for any afligned Time, Depends upon rhe true Aquating of the, 

Principal or Money laid out on the Purchaſe, with the Annuity 15 

| or Yearly Rent, by allowing 876 or Diſcom vhs 0p the fame Rute 

of Intereſt to both Parties. Which may be eaſily perform'd by 

duely Applying the ref] ective Theorems of the Two Laſt Secti- 
ons together. As will fully appear by the following Queſtion. 


Queſtion 1. Whats: 751. Narly Rene, to continue Nine Years, . © 
worth in reach . „ at 6 197 Cent. "oy "ADR 1 58 0 5 


Intereſt 2 ? 


1. Per Wee 1: of Gs * Sed ian, find whit the ororfplt 1 
Yearly Rent would Amouat de, if it were forborp 9 Years ar 
6 per Cent. 5 | 


Thus 1 75 ch tad PIERS Quere 4 


tru; 6075 Then 2) 5400 ( 2700 | 
tu = 675 55 — 1 „ Doe 3 
tth — u = 5 acl OT | 416 bi 1 
| ; \ | A- 28 5 85 839 = 4 2 


. Then by 1 2. on 1. find What Principal, being 
put to Intereſt for the ſame Time, and fe the ws Rate, will | 
Amount to 8370. 55 is 


Thus: een es e tie: 5 42Gb | 
That is, P 5431 10 12d. ien whe Words of 751, a 
Lear, as was required. 


From the Work of theſe Two dia R a5 4 Conſider” d ) 

it muſt needs be Ea/ie to Conceive, how the Two Theorems by 
which they were perform'd, may be Combined into One, 

5 5 —tRu-|- 21 __ 
For 1, FR 29 1 70 nf And 2. PR FRM . 
1 7 JE 
caffe PR * P == 2 8 1 — Wo. "om this 
Equation, may be deduced the fallawing Thins 1 


ttRu—tRu+ 2t Lo yes DASH tt R 7 | 
Therm 3." 7 2 N 2 2 r. org IE 155 rub 
By. this. Thzew all 0 fins = rhe ſame kind with the Lak 


< viz. that ave ma eaſil and 
Operer wn, ) Yu K 5 readily Anſwered T Toy 


6 . 25 2 
— 


* © — 


| 2Þ— 9 2 3 "> net RE 
> Wir 6 Sa 
1 an — — 1 . Thenwill 2a £; 
. R. : 
Which gives this Theozem & 4/E+ +4 - + * 7 8 t:. 


By: e 8 and Third Theorems Two ere 2 denne 
may bè eaſily Anſwered. 1800 | 
r. As for Inſtance : If it be prese to fond E Annuity,or yearly 
Rent &. may be purchaſed, for any propoſed Sum, to continue ny 
«ſigned Tons allowing any Rate of Intereft, 

This Queſtion may be Anſwered by Theorem 2. 


2. Again: F it be required to find how Long any Yearly Rent, 
. Penſion, or Annuity &c. may be pprchaſed (or en d) Jer am 
propoſed Sum, at any given Rate of Intereſt. 
All Queſtions of this kind are eaſily Anſwered per Theorem 4. 


In theſe Queſtions i ir is ſuppoſed, that the Purchaſe or Vearly 
Rent, is to Commence or be wagen Enter'd upon. But if 
it be required to find the Value or Purchaſe of any Annuity or 
Yearly Rent, Sc. in Reverſion; That is, when it is not to be 
Enter d upon until after ſome Time, or Number of Tears are paſt; | 

Then you muſt firft find what the Sum propos d ro be laid out 
in the Purchaſe, would Amount to, if ir were put to Intereſt, 

during the Time the Annuity; Sc. is not to be in preſent Poſſe- 
fon ; And make that Amount the Sum for the Purchaſe, pro- 
ceeding with it as in either of the Tyo Laſt Queſtions, Ge. 1 


Note, From the Firft im of thi Seftion ce wil be by to 

' Conceive bow to perform the Æquating of Payments, between Debtor 

and Creditor, at any Rate of Intereſt, without doing any b 2 10 
either Party. 

That is, when ſeveral Sums of Money are to be raid, at 
ſeveral different Times, To find the Time when all the Pay- 
ments m d be truely diſcharged at once: As if one Sum were 
to be paid at the end of 2 Months, another at 6 Months, 
perhaps a Third Sum at 8 Months End, Oc. And it were re- 
quired to find the Time when all thoſe ums _ beta dil 


d at one Payment e A Cc. we 
charße 7 _ c H A gy 
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5 0 H 4 r. xIIl. TW 
ot Compound Intereſt, and amnuitics, ace. 5 ne - 


e Intereft i is chat which ariſes from any Pri . 2nd 
its Intereſt pur together, as the Inzeref ſtill becomes Due; I | 
that at every Payment, or at the Time when the Payments be : 
Due, there is Created a New Principal; And for that Regfn irs 
Called Intereſt upon Intereſt, or Compound Intereſt. 


As for Inftance ; Sapa 100. were Lent a Tee 
Years, at 6 per Cent. per Annum, Compound Intereſt: 
at the End of the Firſt Vear, it will only Amount to 106“. As 
in Simple Intereſt, But for the Second Year this 106. becomes 
Principal, which will Amount to 1121, 7. 21, at the Se- 
cond Year's End, whereas by I inrereſt it would have 
Amounted to bur 11214. | 

And altho it be not Lawful to Lett out Money at Compound 
Intereſt; Yer in Purchaſing of Annuities or Penſions, &c, br 
taking Leaſes in Reverſion, it is very uſual ro allow Com 

Intereſt ro the Purchaſer for his ready — ; _ n 

1s Fry requiire to underſtand it, | 


Se gien 1. Of compound no. 


. P == the Principal Put to Intereſt. 
ee = the Time it, Continu ante. 
Let . A = the Amount of the Principal and Ivereſ. I | 
3 the Amount of 11. and its Intereſt for 1 Tear as 
N * given Rate, which may be phy TS 


Fix. 100 : 106 :: 1: 1,06 = the Amount of 1). at 4 er Cent: 


100: 107.5: 1: 1,07 = the Amount of 11, at 7 es | 
and ſo on for any other aſſigned Rate of Intereſt, - 


Then if R = the Amount of 10. for One Near, at an te. 
$. RR, = the Amount of 11. for Two Tears. ny Re . 
RRR = the Amount of 11, for Three Narr. 
= the Amount of 1/, for Four Tears. 


#5 = the Amount of 11. for Five Nars. Here TT 5 | 
For 12K R. M. M: MX: RAR: NR de in 25. 


s one Pound: 1s to the Amount of one Pound at 
Thar is Zone Years End :: So is that Amount: To the 


Ken of one Pound at Two Year 8 * Se. 


. h 
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As before 
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Wnence it is plain, that — Intereſti is 1 0 upon 


2 Series of Terms, Increaſing, in Geometrical Proportion Con- 


tinued; wherein ( viz. rhe Number of Vears) does al 
ways aſſign the Index of the 971 and Lag Term, on 6. the 
Power of e michi, N. „ ht bf ind eee, 
Again, As 1: R: P: a N che dom of . 
the © Time, chat * the Amount of "1 mw NP) 


As one Pound: Is tothe Amount of. one e Pound fo 
825 given Time :: So is any propoſed A (0 
Io its Amount for the lame 1 Time. 


krone rendes (pen,), cheReaſon of the following | 
Theorems, may be very Eafily e e i et ee 


Eheozem „ PR = == A | "As ale, 


That is 


A — 3 


inn 


wo 


| Fro rom hence the Two following Theorems a are way deduced 


a Del ꝛem 2. K . Theoyetn 3 3-- 5 . 5 Tots 
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ſed Number of Days Leſs than a Tear. 
| Example 1. - Suppoſe it were required to find the Amun s 


The Amount of 11. for 210 Days is 1,0340928 &Cc. per Table. 


which is the Amount required. 


; As Quarters, Months, &c. Then Reduce the Odd Time or 
Ea arts of the Year into Days; and the Anſwer may then be 


The. Uſe of this. Teble is in all reſpedts like that f Sigh 
Ye in finding the Amount of any given Sum ior AY Fer 


3751. for 210 Days, at 6 per Cent. &c. 


Then 1,0340928 X 375 38,7848 &c. ee : 1575 84 


And the reſt of the Variations may be parſcirta'd juſt: oa the 
Examples of whole Years, 


Bur if the Time given, conſiſt of Tears and parts of a Tear, 
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Example 2. Suppoſe it were rejulred ro find what. 2651. would 
Amount to in Five Tears and 135 Days, at 6 per Cent. G. 
. ß 
Firſt the Amount of 1. for J 133 Days is 1,1783 Se. 
Then 1338225 X 1, 21783 X 2651. 362,333232 Ge- 
being the Amount or Anſwer required. 


Or, if che Amount and Time are given, To find the Principal; 
Then Multiph the Amount of 11, for the Tears, and the Amount 
of 11. for the Odd Days together; And by their Product Divide 
the given Amount, the Quotient will be the Pris pal required. 


ac as Nay, OE rs os = 


WH Example 3. What Principal will Raiſe a Stockof 3621 .75 14d! 
or 362,355232/. in 5 Tears and 135 Days," at 6 per Cent. Oe. 
C . 1,252 oe, 

5 The Amount of 14. 2 U33 Days is 1,021785 Se. 

0 Then 1,3382253 x 1, 21785 = 1, 367378 &c. the Diviſor. 
Next 1,367378) 362,355232 = 4 (265. the Principal 
W Again, if the Principal, and its Amount are given, To find 
che Time, at 6 per Cent. &c. you muſt Divide the Amount by its 
Principal, and then proceed as in the Third Example Page 236 
5 | for the Anſwer required. | 6s. 


Bur if the Amounts and its Principal, with the Time of its. 


proceed as in the Fourth Queſtion Page 235 G. e 
= Now in order to make this Table of Amounts for Days, uſe- 
ful for all Rates of Intereſt ( as before in that for Nars) you muſt 
Firſt find the Simple Intereſt of 1. for one Day, both at the 
given Rate, and alſo at 6 per Cent. And call their Difference x. 
. Tus, Suppoſe the given Rove were 8/ per Cent per mn. 
Firſt 100: 8:: 1 : % And 1%; 6 :: 1: 0,06 he 
= Two Simple Intereſts for one Learn. 
Then 363) 0,08, (0,00021917 Sc. the Simple Intereſt of 11, 
| for one Day at” $. per. Cent... {© i 
And 365) 0,06 ( 0,00016438 &c, the Simple Intereſt of 11. 
for one. Day at: 6/per Cm. © 1 


& * 


Their 323 0,00005479 = which may do Andiffe- 
rently: well tor ordinary {mall Queſtions; But where Exactneſs 
s required, it will be convenient to make Uſe of chis Proportion: - 


being ar Tatereft are given, To find the Rare of Intereft 5 Then 


Then o, ,00021286 — ©0,0001596 3 = = -,00005321, = jen ON 


Days, in the ſame manner as was done with thoſe for Tears, 
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- As the e er 11. e at- er Cen: 
Is to the Tabular Intereſt of 1 for one Day: : S0 i 


the Simple Intereſt of 1 J. for one r at ; any wes 
Rate: To a Fourth Number. 


That i is, o,oo00 164388. : 0,000 I 5965, 2 : 0,002 1917: 0,00021286 


V:z. 


This * being Jovolud wick the reſpective Amo 8 


(vide Page 258) the Reſult will. be the Anſwer to the Weſton, 


Seck. 2. Annuities, Or Pentlons ir Ke, Computed” at 
Compound Intereſt. * 


When Minni G. are ſaick to be in After” ſee Far 10 
And I ſhalt here make uſe of the ſame Letrers ro RI the 
ſame things as before in that Page, fave only that R is 

equal the Amount of 11. as in Section I. of this Chap. 


Suppoſe #.= the Firſt Near's Rent of any Annuity with 
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the Amount of 8 Firft Year's ent, a 
Then will R. Tn 71 its Inrereſt; More the 2d — s Nen. 


the Ambunt of the 1ſt and 2d Nars 
"Rents, with their Interest ; More 
the 3d Tear's Rene, Ke. f 


Here. NR ＋ R 15 Amount | 
or Annuity, hen Een Boe Ta 1 bn = 


be deduced: theſe. rene 1 
Viz. u: Ru: RU: R Ri" 5 rv and o bnit 29 
Denored by 7 wherein the | 


for any Number of . — or 412 

Laſt Term will always be aRʒt 1 

Conſequently 4 - AR =. ba Sum of all he Antecedens 

And A—#u = the Sum of all the Conſequents i in the Series. 
And therefore it will be 4 2 2h: An; 4 — 

Vide Page 188. 


Ergo Au. — un = RuA = PTY whick being Dbiided all 
by , will become NS = RA ike R. 


From this Laſt Equation i it will be eaſie (0 Raiſe the follow 
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rinually Divided by R„ until e Remains, the Nuker „ 


hole Han. ions wil . 15. See has 255.7 
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Ks Saks Us . == == I this Equation Re- 


| ſolved into Numbers, according ro the Method propoſed in 
| SeR,'3, Chap. 10. the Root will ſhew the Value of N. 
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Queſtion I, F 30l Yearly. Rent, Or Annuity, &e. be forborn 
(viz. remain unpuid) Nine Tears ; hat will it Amount to, at 6 


per Cent. per Annum S Intereſt. 


Here is given 4 =30 = And R=1,06 To find 4 
| Per Theorem 1. 


** = 1,689479 By the Table of amounts for Years . 
| * TB; 
Nu = 367884376 
— ] . 30 


R—1 = 9,06) 40,8437 ( 344,7395 = = = 344). 145. 1927 =4 
the Amount required. _ 


Nueftion 2. hat Yearly Rent, Or nul Gen being Tor- 


- born Or unpeid Nine Tears, will Raiſe a Stock of 3444 « 145 925 


= 344, 7395 42 6 per Cent. . 
Here is given 4 = 347395 ; 05 And x 135 To find 1. 


Per Theorem 2. 


AR = = 344.7395 X 3 = 266 Ny 
—A= 344.2395 


XR 6894 — 125 0,6689479 P 2068437 (30=u 


Queſtion 3. 5. * Time wil 3ol. Yearly Rent, Raiſe A 


Stock, Or Amount to 344“ 14s . 93d, allowing 6 Per Cent 


For the Forbearance of the 9 


Here is given r= 30 = = 3s 7395 «abi N 1 606 
To find 2. Per Theorem 4 y wy 25 
Firſt AR 4— 4 = 363, 42387 30344, 7 — 

) 5 39 50 8437 
And u = 30) 30,8437 (1, 689% %% R. ny Then - * 


K=1,06) 1,6589479 (1,593348 And 1,06) 1,593848 (363 


and ſo on until it become 1,06) 1,06 
the Ninth Diviſion; beef 3 (1, which will be ar 
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Or * = _ 689479 being fought in che! Table of Amount 
for Tears, will be found ro ſrand n e 9 e wk 
is the Time required. 


Dueſtion & if 30l. per 1 bebe unpaid * Nn 
will Amount to 344) . 14s 92d. allowing Com bee Interei 
for every Payment as it becomes Due; What my the Rate of g 


tereſt be per Cent. Sc. 
Here is given 1 30 1 34077395 And * 9 To find if 

4-18 
by the Laſt of the Four Bape above, Viz. LN Row i L 


4 A2: 
. 17,4913) An 555 


Hence there is this Aquition I 1,49 1317TR N = = 19,49131] 3 
Ler | 1 |r-+e =R And ſuppoſe r=1 3 
I 0 9 | 2 |r? ore + 36 ee = R 

, in Num. 3 | 11,491317 + [1,491317e = _ 11,491 317R 
2, in Num. | 4 | 1,000000 + 9,voooooe + 36ee = R? 
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3 — 4| 10,491 317 -CU2,4 131736 10,4913 
6 36 e = = 2,491317e | 
e = 1 &c. 


6 36. 


| | As may be eafily 757 by I 3 
Firſt r= 90 MY = 1,06 = R Seton it, and Ordering it, 
ERC as the Equation above ai. 


Sect. * To find the peſent Wozrh of Annuities, Pe Gons, 
Or Leaſes, &c. at Compound Intereff. 


et P= re reſent Worth of an Annuit or Leaſe 
ES. the Reſt of th Letters as before. 5 * „. & | 
Them, from what has been ſaid in Sefton 3. Chap. 11. about 
Purchaſing of Annuities, &c. at Simple Intereſt, it will be aſie i 
to Form the like Theorems here at Compound Ingereft, viz. bi Wil 
Combining Theorem 1. Page 266. And Theorem 1. Page 234.8 
into one Theorem. 3 
AN =a {oc Amount F any Derby Rent bein Un. 
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Hence it follows, That PN i Viz. PR PRfuRf—y N 

being the very ſame Equation with that in my Compendium of 
| * Page 112 which is there Raiſed from the Conſideration 

of Purchaſing Annuities, or Taking of Leaſes, &c. to be ground- 


ed upon a Rank or Series of Geometrical Proportionals Continu- 
ally Decreafing. Thus 5 is the Firſt and Greateſt Term; 


R the Common Ratio of all the Terms » And P is the Sum 


„„ Ge lh, 
R MR M MR RR R N R 
Re Then will 22 1 be the Sum 


| 3 of all the Antecedents, And P — 5 will be the Sum of 


—:= Or (in the ſame Ratio) 1: = 22 P 4 PR 
which produces PR = AR =PR* —u, As above. 


From this Equation may be Deduced theſe following Theorems ' 


| 1 
Theoꝛem i. 4R ; IP 
b * sr Theozem 2. 1 = 


| 3 3 5 Mpich being Continualy | 
Theozem 3. 1 4- # PR N TAivided by K. will give t. 


TPbenzem 4. LP. FN + &— Nn The Refoliing/ | 


of this Æquation, will diſcover the Value of R. 


Nuetion 1. Wat n 30l. Nary Rent, to Continue Seven 
Tears, Worth in ready Money; allowing 6 per Cent. Compound 
Intereſt to the Purchaſer. | | 
Here is given a= 30 ,t=7, And R 1,06 To find P. 


: | _ 2 
Per Theorem 1. Viz. N N = 39,9517, 


Il 36 = 199917 = 100453 =n=p 
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Years, may ; be\ Purchaſed for 1.671: , b ae e 6 r 


And R=1,06 Io find 2. By the Second 3 


Firſt PRE R 251 „8153 XxX 1,06 = 266,9242 
And — m—_— 167,4716 & 1,50363 25178132 


Then Nr; 1 = _ 6483 derart = PE = 1671, 9 3 


Queltion 2. be- tne, ar Nb Hm: eee lin 


Lambs Compound Interest to be arch aer 2. As ALT 
In this @xeſtion there is given P gies =" - 


Then R — 1 — „ 50363) waar (30=n 
That ls, = = Job. the Auer required. = | 


Queſtion 2; 1 How | Jong my Ohe de 4 EG of a Yearly 
Rent, for 1671 N. — 6 5 Cent. . 
Intereſt to the Purchaſer 3 


Here is given P 167.4716 : u= == = 39. . And * - 1,06 To 
find 2. By the Third Theorem. | 


Firſt P+#=167,47 16--30=1 97,4746 -' if 
And —PR=177,5199 _ 5 
Then 19,9515) 30 α (1,50363 =. 


If this 1,50363 = be either Continually Divided by 
1,06 = R until nothing Remain (As before in Page 255.) Or 
if irbe 3 the Table. of Amounts for Tears, &c. it wil 
"diſcover + = 7 ' which is the true Anſwer required. 


- Queſtion 45 Supp oſe One fhould give 1671 . gs d. fo 
5 Purchnſe-of u Pole ton, or Annuity of 30'. per Annum, to Con- 
tinue Seven Tears ; At what Rate of Intereſt, per Cent. would that 
Purchaſe be made, alben compound Intere t tor he Purchaſer ? 4 


In this Queſtion there is given, P=1 67,471 6. 10 And 17 
To find R. Per Theorem 4. 


* 
The 4th Theorem is this Equation 3 R 4 N — * 


Which being brought into Numbers, "nl its Root Extrafed, as 


in the 4th Queſtion of the Laſt Section; the Value of R will 
be found 1, 06. viz. e = 


And then it will be, 1 : , os: : 100: 5 thy Rove po Cent: 
as was required. — an 


Thel 


Gp 12. of — nerrett, Rc. EY 

"Theſe Four Queſtiom, Include all che Varieties that can he pro-—- 
poſed about Purch * aſing "Annuities or Leaſes, &c. which arero be 
either immediately Enter'd upon, Or i im Foſſeſtion at the Tame 
when the Purchaſe is made. | 
But ſuch Queſtions, as relate ro Ae Or Taking of 
| Leaſes, &. in Reverfion,. muſt be. parted or Divided | into,T vs 
diſiintt Queſtions, each to be ſeparately Conſider d by it ſelf 
3 (Cee Page. 252.) As 1 in the following n | 


= Example 1. "Suppoſe it were required to Compute 1 preſene 
u orib of 751, Yearly Rent, which. & not to Commence or be Enter 'd 
upon, until Ten. Years hence; and: then to Continue Seven Fears: 

= fer that Time © at 6 per Cent. Oc. ande, boob 


The Fir irſt Work i in this Sache. is to find what 75 per An 
0 


| num, to ntinue Seven Tears, is Worth j in ready Money; as if 


ir were to be ys enter d upon: Aud to 1 thar, 


575 ; : 
3p — 
1 

* 

35 


find P. As] in the Firſt Weſton of this Seftion. ET 
T Thus, 5 * re, And 15-49,8793 = = 25,1267, 
£4 4 | | 

8 Then, Rn 1 2 0 06) 25,1207 = 418,6763 = = 41 611. 64d, 
= rhe Anſwer to the Firſt Part of rhe Queſtion. | 


= Then the next Work will be, to find what Principal or dats 
being put out Ten Years, at 4 per Cent, &c. will Amount to 
418“. 135. 64. _ Here is given A 418,6783 R=, o6 


1 | And” £=1o. To find P. Per Theorem 2. Page 254, 


required. 


Thus R'*2=2,790347) 418,6783 24 233,78842233/. 154. 9d. 
the. preſens Worth of 1 * my in RYU, . as was 


| 
' 8 z 


* 


i Bange 2. bar 1 Or Nerh Rent to be Entered FR 
ren Tears hence, and then to Continue Seven Tears, may be Pur- 


chaſed for 2330 . 150 94. Ready 11 6 per Cent. Se. 
Compound Intereſt „ | 


In the i{t-Wotk of this Queſt. there is he NR 223,884 
21,06. Arid: £ = 10 ä me which the Annuity 1 net to 
be Enter d apon ) To find Per Theorems 1, Page 254. 


Thus, P N = 233,7884 x I 41h 6733, = 4 the 
* 
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| 11 Fan 1 it 5 
— of 2 2331 a 13. : rr put ro r iſ Ten Tears, ar r 6 
per Cent. &c. Then for the Second Work of the Queſtion 
there is given P = 418,6783 . R= 1,6. And = 
( the Time that the Annuity j to wy Enjoy, 'd ) To find Wo Fer 
Theorem 2. of this Section. f 


Thus PR*xR=418, 6583U 1,3036315 66 _— ene 
— . D 418, TT * 1,50363 = 629,5372 


* — 1 = 0,50363) 37,7723 (75=t 
That is, « = 751 the Tearly * r required by che Queſtion. 


| Theſe Two Examples of finding P and 1 da fully ſhey 
the Method that muſt be uſed in Næſolving the Two General, and 
indeed, the moſt Uſeful Suſe ons abour Annuities, or Leaſes 

in Reverfion : And if there Occaſion, either the Rate, or the 


Time, viz. R, Or e, may be found by a due plication 
of their reſpective Theorems, 


A «q 


Norte, That which hath been done in the Two 1 Sections 
oo Annuities or Nearly Rents, &c. at 6 per Cent. may alſobt 
done for any Rate of Intereſt, by applying the Difference of the Rate: 
( viz. x) As direfted in the Firſt Section of the chapter 7 

Now becauſe thar Rents, and Annuities, ee, are aſtially paid, 
either by Quarterly, or by Helf-yearly Payments, and the Method 
of Computing them by the Pen, may be thought a little Trou- 


bleſom; I have Inſerted the following ow of the Amounts 
15 il. for Each, at 6 per Cent. 


Amounts of 11. Amountsof 1 


Amounts of 17.0 bs 
E. ar 6 per Cent, at 6 per Cent, 
4 
8 


at 6 per Cent. 


— 


Kc. Compound ii = &c. Compound i = | &c. Compound 
Intereſt. 7 Intereſt. 75 Intereſt. 


10215630141 1113777875592 21 1,8437905 523 
1,06 12 |1,4185191122| 22 1, 8982985583 
1, 0913367949 13 1,4604548127 23 1, 9544179853 
1,1236 J 14|1,5036302590| 242, 121964718 
[ ,1568170026 15 |1,5480821017| 25 250716830644 


— —— DD — —— — 


1191016 161, 5938480745 26 2,1329232601 
1,2262260228| 17] 1,6409670276 | 27 | 2,1959$40483 
1,26247696 181,68 94789589 28 2, 2609039557 
1‚ 2997995842 19 1, 739425049329 | 2,327743091% 
IL 20 1,7908476965 t 30 23965581931 
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Fl of 11. 


&c. Compound 
Intereſt. 
150146738461 
10295630141 
10446706634 
„ 
1,07 55542769 
1, 0913367949 
11073509032 
1,1236 | 
1,1400875335 


at 6 per Cent. 


w OC 
FE 


wy 


1,3980050019 


Amounts of 11. 
ar 6 per Cent. 
&c, Compound 
Intereſt, 


1,3 578624938 
13777875592 


14185191122 
14393342433 
14604548127 
14818853020 
15036302590 
15256942978 


J lb 


10 Sen 


Amounts of 1/. 
at 6 per Cent. 
&c. Compound 
Intereſt. 
18171263199 
„8437905523 
18708460509 
1,8982985 583 
1, 9261538989 
19544179853 


1, 9830968140 
2, 121964718 


2, 0417231330 
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on 5 Quarterly Amounts. | „ 


i | poſed Rate of Intereſt ; by making the 


ber Annum. 


1,1568 170026 
11737919574 
1191016 

1, 2084927856 
12262260228 
1,2442194748 
1,26247696 _ 
1,2810023527 
I1,2997995842 
1,3188726433 
13382255776 


15480821017 


15707984203 
1,593 8480745 
1,6172359557 
1, 6409670276 
16650463253 


16894789589 
17142701133 
1,7394250493 
1,7649491048 
1,7908476965 


—_ — 


2,07 16830644 
2,1020326228 
2,1329282601 
2,1642265211 
2, 1959840483 
2, 2282075801 
2, 2609039557 
2, 2940801123 
2.3 277430912 
2, 3619000349 
2,3965581931 


pu boy try fey bd |) hd TTL 
F 


jug fd — — 
558 


20 


Either of theſe Tables may alſo be made Uſeful for any pro- 
+ Or + of the Diffe- 

rence of the Rate =' x. &c. | : 

As for Inſtance, Suppoſe any of the aforeſaid Queſtions about 


Annuities or Rents, &c. were to be Compured at 8 per Cent. 


Then 1,08 — 1,06 0,02 =x for Tear Payments; as before 
Conſequently 2) 0,02 (0,01 = x. for Half Yearly Payments. 
| Or 4) o, o2 ( 0,005 = x. for Quarterly Payments. 
= Now theſe Values of x. altho they are not really true, yet 
| they may ſerve indifferently well for ſmall Rents ; As J have al- 
ready ſaid, page 265. But if you would work exactly, 
Then /, 08 = 1, 0392304843 &c. : | 
— VI, os = 1,0295630141 vide Table Page 272. 
Difference = 0,0096674704=x for q. Nary Payments, 
e Nn And 
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Their Difference , 6647524637 = x. for Qurterly Pmemi 


Perſons, about the Proportion, or Difference of Mens Lives, 2 


Lives, &Cc, 


That the Roots of every Number of Men's Ages under 16 (whole 5 


ears Old ſhould live to 70, then a New-born Babe: Tis 3 
. Age of 70, than the ſaid Infant, &c. 


will Die before One of 16: And 6 To 5, that One of 36 


21 f . 
N — * —_— — 90 3 * * b r TED 7 2 
* * * N 
2 as _ 
3 c - * * L * A 
ry " 4 8 2 1 * 1 
>: - 4 — Sn. 
: Sr # ; ; 0 9 , , E K * P 
c . 
mg.” n dee ee N 


And // 1, = 1, 194263092 Ge. | 
LL, os = 1,0146738461 See the Laſt Table. 


Theſe are the true Values of x, which being Involved with 
rheir reſpective Amounts (as before for Tears, &c.) according a, 
the Queſtion requires, the Reſult will be the Anſwer ar 8 per Cem 
&c, The like may be done for any other Rate, either Great 
or Leſs than 6, Which being a little Conſidered of, will b 
found very eaſie in Practice. CP 9 

Thus far concerning ſuch Annuities or Leafes, &c, that ar 
Limitted by any Aſſigned Time ; and tis only ſuch that can h 
computed by Theorems. or certain Rules. However it may na 
perhaps be Unexceptable, to inſert a brief Account of ſome E 
mates that have been Reaſonably made, by Two very Ingeniou 


cording to their ſeveral Ages; which may be of good Uſe i 
Computing the Fa'ues of Annuities, or taking of Leaſes ſu 
Sir William Petty in his Diſcourſe, made before the Royal Socieh 
Anno 1674) concerning the Uſe of Duplicate Pꝛopoꝛtion, un 
the Lite of Man and its Duration; ſaith, That its found by Exp. 
ence there are more Perſon Living of between 16 and 26 Tear 
Old, than ef any other Age Or Decade of Years in the whole 
Life of Man (viz. 70 or 80 Years), Hrs Reaſons for that 4 
ſertion I. ſhall Omit ; but ſuppoſing it True, he thence infers; 
Root is 4) compared with the ſaid Number 4, doth ſhew th 
Proportion of the Likelihood of ſuch Men's reaching the Age of il 
7o Years. V 5 =_ 
As for Example, Tis 4 Times more Likely, that One of 16 


Times more Likely, that One of 9 Tears 


On the other hand, Tis 5 To 4, that One of 25 Tea Olf 


will Die before One of 25. And ſo on according to the Root: Wl 
of any other declining Age, compared with (4, 6) the Roo: Wl 
of 21, which is the Near of Perfection according to the Senſe of 
our Law, and the Age for whoſe Life a Leaſe is moſt Valuable: 


©; The Ingeniom and Great Mathematician, Captain Edmund 5 
Halley, (in P 1 6 Tranſact. Num. 196.) doth with great I- 
duſtry and Si, draw an Eſtimate of the Protortion of a 


; * 
* 
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Lives, from the Monthly Tables of the Births and Funerals in 
| Breſlaw, the Capita! City of the Province of Sileſia 3 Or, as the 
Germans Call it, Schleſia. Whence he proves, Thar its 80 
W To i a Perſon of 25 Tears Old will not Die in a Near : That 
'Tis 34 To 1, That a Man of 40 will Live 7 Tears: That a 
1 of 30 Tears Old may reaſonably Expect to Live 27 or 
28 ears, &c. „ | | 4083 
Now from theſe and the like Proportions (he juſtly Infers, 
Brat } the Price of Inſurance upon Lives ought to be Regulated, 
WE here being a great Difference between the Life of a Man of 
20, and One of 50. For Example; Tis 100 To 1, that a Man 


a orf 20 Dies not in a Year, And but 38 To 1, for a Man of 
abo Years of Age. And upon theſe alſo depends the Valuation of 
a Annuities for Lives: For it is plain, that the Purchaſer ought to 
El. ray only ſuch a Part of the Value of any Annuity, as he hath 
uu chances that he is Living. e 195 
* And for that Purpoſe he hath taken the Pains (which was nat 


F a little) ro Compute the following Table, that ſhews the Value 


fu f Annuities for every Fifth Year of Age to the 7orh. 

12 LL Age | Tear's Purchaſe| Age | Tear's Pur chaſe| Age | Year's Purcha ſe) 
1 ' | 19,28 25 12,27 |50| 9,ar 
Ya 3 | 13-492 30 11,72 55 8,51 

ho Wi 13,44 . 35 11,12 60 7,60 | 
t Al . g 15 13,33 40 10,57 65 | 6,54 | 
fers; 5 0 12,78 | 145 9,91 70 | : EE! ES 
zhoſ So | | = 
the The ſame Ingenious Gentleman proceeds on, and -ſhews how 


ro Eſtimate or find the Value of Two Lives, and then of Three 
EL vc, which being roo Long a Diſcourſe to be recited here, 1 
bave, for Brevities ſake, Omitted it; And ſhall only add this 
ſerious Obſervation. | : e | 
= ”:;. How Unjuſtly we Repine ar the Shortneſs of our Lives, 
and think our Selves Wrong d if we attain not to Old Age ; 
= whereas it appears, that the One Half of thole that are Bon, 
Die in Seventeen Year's Time, For by the aforeſaid Bills of 
Mortality at Breſlaw, it was found, that 1238 were in that 
Time reduced to 616. So that inftead of Murmuring at what 
ve Call a hort Life, we ought to account it as a great Bleſ- 
Wy {ing that we have Survived, perhaps by many Years, that Period 
of Life whereat the One Half of the Whole Race of Mankind 
ses not Arriyſt ee. 8 NO 
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e, 0.5 R : P: P- which produces PR — u = 


Then R=y/1,06 for Half Tear 
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Ses. 4. Of Purchaſing Free-hold Or Real Eſtateg; 
. at Compound Interefſft. 
All Fee. hold or Real Eſtates, are ſuppoſed to be Purchaſed ot 
Bought to continue for Ever (viz, without any limited Time); 
Therefore the Buſineſs of Computing the true Value of ſuc 
Eſtates, is grounded upon a Rank or Series of Geometrical Pr 
Portionals Continually Decreaſing. ad Infinitum. _—_— 
Thus, Let P, u, R, Denote the ſame Data as in the 1 | 
Yu u u u 1 
R RR R. N N 


and ſo on in , until the Laſt Term 0505 Then will W Z 1 


1 
( iz. P) be the Sum of all the Antecedents. And P— 7 
will be the Sum of all the Conſequents; Therefore it wil | = 


3 


This Equation affords theſe following Theorems, 
Theozem 1: PRT ==, Theozem 2. JN 


— Rp 1 

Theoꝛem 3. J -f. =R- 4 

Example, Suppoſe a Free- hold Eſtate of 751. Nearly Rent men 

to be Sold; what « it Worth, allowing the Buyer 6 per Cent, 
Sc. Compound Intere# for his Money? | os 


In this Queſtion there is given # = 75 . R = 1,06 To find , 
Per Theorem 2. Thus R—1=0,06) 75 =u (1250/. , 
the Anſwer required. And fo for any of the reſt as Occaſion 
requires. But if the Rent is to be Paid, either by Quarterly, O. 
Half-Yearly Payments ; l „„ 


rh dp 5 3 
And RSV VI, os for Quarterly * wan, 
1.08 for Nearly e 18 0 
4x —— * 1,08 for Hilf-Yearly Payments at 8 per Cent." a 
R =x: y 1,08 for Quarterly Ko oe: Ko * Ml 


The Like is ro be underſtood for any other propoſed Rate of 


Or 


* . 


- Intereft either Greater, Or Leſs than 6 per Cent, 

The Application of theſe Theorems ro Practice, is fo ve!) 
Faſie, that its needleſs to inſert more Examples. N 
HY 4 - 5 7 en hp 2 „ | e A \ 


| * ; Pa * 
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INTRODUCTION 


TO THE: 


Mathematicks. 


PART UL 
6 4 1 
Of Geometrical Definitions, &c. 


See, 1. Of Lines and Angles, 


'Þ Point hath no Parts: That is, a Geometrical Point i is 

not any Quantity, but only an aſſt enable Place in any 

Quantity denoted by a Point: | 7 

As at 4 and i... A. PR 

Such a Place may be conceived ſo infinitely Small, & to be void 

of Length, Breadth and Thickneſs ; 5 And therefare a Dae may 
be ſaid to have no Parts. 


2. A ine is Called a Quantity of One Dimenſion, heckah 
it may have any ſuppoſed Length, but no Breadth nor Thickneſs, 
being made, Or e to the Eye, by the Motion of a 
Point. 

That is, If the Point ar A be Moved ( upon Fa ne 
Plain) ro the Point at B, it will deſcribe a Line, either 
Right, Or Circular, (viz. Crooked) according to its Mat ion. 
Therefore the Ends or Limits of a Line are Points. 


3. A Right Line, is char Line which Lye:h Ev'n or Streight 
betwixt thoſe Points that Limit its Length, being the  ſhorte# Line 
_ tharcan be drawn _— any Two 
Points, As the Line 5 A— T 8 

Therefore between any Two Po nts, there can lie, or be Drawn, but 
ene N be Line. 


x 


: 


— 


— 278 * Clements E "Geometry. "Part IT, 


4. A Circular, Crooked or Oblique Line, is chat which Lin 
Rag . g between thoſe Points which 


Limit its Length, As the Lines CD, 
Or FG, Kc. * 
of theſe kind of Lines there are 


various Sorts ; but thoſeof the Circle, F RAT Og 


Parabola, Elipfic, is, and Hyperbola are 


of moft general Uſe in Geometry ; 7 f Which a particular Account 
me be given further on. 


. Parallel Lines, are ths: that EE ©, 
lie equally Diſtant from one another TT TIO 
in all their Parts, viz. ſuch Lines as ME | 
being Inſinitely extended (upon the 
fame Plain) will never meet; As the 
Lines AB and ab , Or CD and cd: 


6. Lines not Parallel, bur Inclining (wiz. Leaning) one 
towards another, whether they are 


+ Right Lines, or Circular Lines, will _ 
(if. they are Extended) meet, and 1 
make an Angle; the Point where 
they meet is called the Angular Point, 
As at A. And according as ſuch 
Line: ſtand, nearer or further off 
each other, the Angle is ſaid to be 
Leſſer or Greater, whether the Lines 
that include the Angle be Long or 
Short, Thar is, the Lines Ad, 
and Af includethe ſame Angle as AB, a = C den; not- 
oukſiqaing that AB” is ann chan 4 d, Sc. 


7. All Angles included between Right Lines, are called 


Right-lin d Angles ; and thoſe included between Circular Lines, 
are called Spherical Angles. Bur all Angles, whether Right-lin 4 
or nee fall under one of theſe Three Denominations. 


A Bight; Angle. 
z. 2 An Dbt uch Angle. 
0 An Acute Angle. . 


8. A Right Angle 18 chat "which: is 2 berwiae Two 
Lines that meet one another Perpendicular, 
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That is, When a Right-line 5 

as DE. meets with another D 
Right-line as AB, ſo directx, 
as geen it neither Inclines nor De- 
= clines to one Side more than the . 
= other, but makes the Angles on | 
both Sides of it equal, as at x, x; i qr aplas 565 
Then are thoſe Angle: called 4 — C —3 
; | Right Angles ; and the Lines ſo 


> meeting are ſaid to be Perpendicular to each other. & 

Thar is, 40 and CB are Perpendicular to DC, as 

=” well as DC is to either or both of them, 7 9 9 

9 

19 9. An Obtule Angle! is a which is Greater thin a Right 
Angle. Such is the Angle includs.:- 


e between the Lines 40 and 
= 3. ; 


10. An "AM Angle is that 1 
= which is Leß than a Right Angle; 

As the Angle included between the Lines CB and . 
__ Theſe Two Angle: are generally called Oblique Angles. 


Seb. 2. Of a Circle, Se. 


X Before a Circle and its Parts are Defined, — be convent jene * 
Iu to ** a Brief Account of Superficies in geen ral, . 


1. A Superlicies or Surfare is the upper or very — 
= of any viſible Thing. But by Superficies in Geometry, is meant 
only ſo much of the Out:. fi + of any Thing as is Incloſed within 


; a Line or Lines, according to the Form or Figure of the Thing 
1 deſigned ; And it is produced or formed by the Motion of a Line, 


= as a Line is deſcribed by the Motion of a a. thus: : Suppoſe 

= the Line AB were equally rag | 3 * 
ved (upon the ſame Plain) t A === = 

= Then will the Points at 4. 4 1 5 = = 

= deſcribe the Two Lines AC- and c 

BD; and by ſo doing they will 

| form (and zncloſe) the Superficies. or Figure ABC D, be⸗ 

ing a Quantity of Two Dimenſions, viz." it hath Length and 


Breadth, but not Thickneſs, Seven the Bounds or Limit 
of 4 Superficies are Lines, 


Wil 
| 
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Note, 
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Note, The Superficies of any Figure n uſually Called its Arta. 


2. A Circle is a Plane Regular Figure, whoſe Area is bounded 
or limited by one continued Line, called the Cirtumkerente 
Or Periphery of the Circle, which may be thus deſcribed or 
drawn oO 20 rn e dw 
unde a Right Line, as C B, to have one of it's Ex- 
tream Points, as C, ſo fixt upon any . 
Plain, as that the other Point at B may 
Move about it; Then if the Point at B 
be Moved Round about, (upon the ſame 
Plain) it will deſcribe a Line equally Di- 
1 fant in all its Parts from the Point C. 
which will be the Circumference = _ | 
hery of that Circle; the Point C wi — ä 
be it's Center, and the contained Space will be it's Area, And 
the Right Line CB, by which the Circle s thus deſcribed, i 
called Kadiug. 
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Conſectary. 


From hence tu Evident, That an infinite Number of Right Line 
may be drawn from the Center of any Circle to Touch it's Periphery, 
which will be all equal to one another, becauſe they are all Radius. 
And with a little Confideration it will be eaſie to conceive, that 
no more than Two equal Right Lines, can be drawn from any Point 
within a Circle to touch it's Periphery, but from the Center on. 


(9. e. 3.) 


5 3. Equal Circles are thoſe which have equal Radius's ; for I 
[91:91 If it's plain by the laſt Definition, that one and the ſame Radiu 7 
th. las CB) muſt needs deſcribe equal Circles, how many ſoevet : 
Sil they are. | . — 
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4. The Diameter of a Circle, is 
Twice its Radius ond into one Right 
Line, as AB. drawn through the 
Center C, and ending at the Periphe- 2 
7y on each Side. Thar is, the Diame- 
rer divides the Circle into Two equal 
Parts. . 
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Þ 5. A Semicircle (viz. Half a Circle) is a Figure included Wi 
i | | berween the Diameter, and Half the Periphery cut off by the 
10 T_T 22. on” 2" Og. 
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6. A Nuadzant is Half a Semicircle, Viz. one Quarter = a 
circle; and irs made by a Radius © — 
(as DC) flanding Perpendicular up- | 
on the Diameter at the Center C, 
cutting the Periphery of the Semicircle 5 
in the middle, as at D. Therefore a 
Quadrant, or "Half the Semicirole ns the 
Meaſure of a Right Angle. | 


7. A Chodd Line, or the Subtenſe 
of an Arch, is any Right Line that cute: u 1 
the Circle into Two unequal Parts, as the Lins? 5 G 3 and = 
always Leſs than the Diameter. | 


8. A Segment of a Circle, is a Figure included berwixt 
the Chord and that Arch of the Periphery which is cut off by the 
Chord: And it may either be Greater, or * than a Semieiss; 5 
As the Figure SMG, or SD Ges 


9: A Seto! is a Figure included Bessel Two wein, us s or the 
Co and that Arch of its Periphery 


ere they touch, as the Figure AC B, 
. — the Arch AB is the Meaſure 
of rhe Angle at C, included betwixt 
the Radiuss AC and BC. , 


Note, Al! Angles of SeRtors a are Wend 1 
Angles at the Center of a cirele. = 


4 8 
89 


10: An Angle in the Sr of 4 circle, is N Which is 
included berween Two Chords that flow from one and the ſame- 
Point in the Periphery, as at D, and meet with the u. of 
another Chord Line, as at F and GA... 

That is, the Angles at D, at F, and at 6, are Falle 
ed Anigles at the ee, yu Angles e on the Segment of 


a Cirels. 57 
| Sekt. 3. Of Triangles.” 
There are Two Kinds of Triangles, viz. Plain nd AUD 


but T ſhall not give any Definition of the U 3 ro. 


more smmediately relate to Aſtronomy. os ONT 


1. A Plain Triangle i is a Figure "whoſe Area is contained 
within the Limits of Three Right Lines called Sides, including 


Three Angle: And it may be Divided, and takes ts Name 
Siber er according to irs ns: or Ogle, SIG 
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Elements of Ggometry. — Part III. 


By irs Sides. 


2. An Eatiflateral Triangle is that 
which hath all its Three Sides me as 
the Figure ABC. | 
That is, AB == BC = AC. 


3. An Joſceles Triangle is that which 
hath only Two of its Sides equal, as the Figure 
BDG. That is, BD = DG; but the 
Third Side BG may be * Greater or 80 
as Occaſion Ae. 


i 


e — Triangle 
18 — which hath all its Three 
Sides unequal ; ſuch as the Fi- 
gure HRM. Hs oo 


2. By its Angles. 
3. K Right-angled Triangle, is 

chat which hath one Right 2 
| OD is, when Two of its Sides are 

rpendicular to each other, as CA 

uppoſed to be, ro B 4. Therefore 
5 ang le at 4, is a Righ oP: — — 
r & B OP ey 


Note, The Longeſt Side if every Righr-an 2 Dian ple (4 
BC) x called Hypotenuſe, and the Eongeft of 2 dt her 75 Sides 
which include the Right Angle (as B A) ũ calęd Baſe, Tbe 
Fhira Side ( CA) 5 raled Catherus or Perpendicular. LY, 


6. An Obtuſe-an led Tangle is thar which hath one of 


Us Angles Obtuſe, and its called an <dmblgenum Sage. * 1 
| e Third Triangle RN. 


7. An Acute-angled Triangle is that which bel is Angles 


Acute, and its called an Oxygonum Triangle; Such the Firſt 
and Second Triangles” 4 B E. and BD 1 8 2 is | 


i. Note, Al Triengles thas have or a Righe Age whereby 
are Acute Or Ona, are, in Gray ot Teens, — { Oblique Tian. 
. © gley 


+: 


of 4 8 io , 
y $ "RY; WS + IS; AAS * 8 * C 5 * 2 
ene R A RNS 2 — n * < N 2 - oe a \ . 
e A, 1 F EG. + od : Foe) We 53.5 7 8 128 3 ns EC 22 8 4 
— 5 rn ET EL 7 5 £ e e 5 SLICES = 7 LET 
i et Gee RRC EEE IONCINg SY 8 - F. 7 Lo * TPMT. r . ie San rt 23. 
8 n 9 AS WE LY " OS NE n r — 8 . - 5 5 
> 8 2 ener n $1 ry el 5; 8 4 12 7 es 8 * 
8 C A 1 « 
* 


. e . 
J 4 3% LAS 


Chap. 1. Of Definitions, Ce. — 


gles, . any other Diſtinction, as before... And the Longe#t 
| Side of every Oblique. Triangle, ij uſually called the Baſe; the other 
Two are only called Sides, or Legs. | 


= 5. The Altitude, or Yeight of ay 
Plain Triangle, is the Length of a Right 
Line let fall Perpendicular from any of 
its Angles, upon the Side oppolite to 
char Angle from whence it falls; And 
may be either within, or without the 
Triangle, as Occaſion requires, being a 
enoted by the Two prick d Lines in the 
Annexed Triangles, 


5-8, 4. Of Four-Sided Figure res, bee. * 


1. A ttare, is a plain regular Figure,  - 7 
whoſe = is Limited 5 Foig N A : B 
all Perpendicular one to another. That is, | 4 
ohen AB.= BC = CD = DA. 
and the Angles X#,8, ©, © as 
all eual, Then its uſually called a Geo- 5 „ 
=_ ecr:cal Square. SS 7 
2. A Rhombug or — 
= F:2urc, is that which hath Four equal 
Sides, but no Right Angle. That i is, 
= 2 Nombus is a Square Moved out of its 
1 wh” Paſit ion, as the Annexed Figure. 


3. A Rectangle, Or a Right-angled Parallelogram (egen 
3 called an Oblong, or Long Square) g __ -- 
= is a Figure that hath Four Right | | WE 


4 Angles, and its Two oppoſi te Sides 
W <qual,viz. BC=HDand BH=CD, pl 1 


4. A Bhomboides, is an Oblique-angled P e 
That is, it is a Parallelogram | N 
Moved out of its Rzght Pofi tion, = 
like the Annexed Figure. | 
= 5. Ihe Altitude or Height of any Oblique-angled Parallels 
gram, vi. either of the Rhombus, or 
Rhomboides, is a Right Line let fall 
| Perpendicular from any Angle upon the 
Side Oppoſite to that Angle; and it may 
either be within or without the Figure. 
As the prick'd Lines in the Annexed | | 
Figure, Oo 2 All 
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6. All Four Sided Figures, which 
differ from thoſe before mention d, 
are called Trapezias. | 

Thar is, when they have neither 
Oppoſite Sides, nor Oppoſite Angles 
exual ; As the Figure AB CD. þgL 


J. A Right Line drawn from any Angle in a Four Sided Fi. 
gure, to its oppoſite Angle, is called a Diagonal Line, and wil 
Divide the Area of the Figure into Two Triangles, being denotel 
by the prickd Line AC in the laſt Figure. \- S548 


8. All Right-lined Figures that have more than Four Sidi 
are called Polpgons, whether they be Regular, or Irregular, 


9. A Regular Polpgon, is that which hart all irs Sid: 
equal, ſtanding at equal Angles ; And is nam'd according to te 
Number of its Sides (or Angles): That is, if it have Fu 

equal Sides, its called a Pentagon; if Six equal Sides, its ca- 
led a Hexagon; if Seven, it is a Peptagon; if Eight, its an 
Octagon, &c. | 


Note, Al Regular Polygons may be rhſcribed in a Cirele. Th 
, their Angular Points, how many ſoever they have, will all jiſ 
touch the Circle's Periperiphery, | : 


10. An Irregular Polygon is that Figure which hath mary 
unequal Sides ſtanding at unequal Angles : 
(like unto rhe Annexed Figure, or other- 

wiſe); And of ſuch kind of Polygons 

there are infinite Varieties; But they 

may all be Reduced to Regular Figures, by 

drawing Diagonal Lines in them, as ſhall 

be ſhewed farther on. e 


Theſe are the moſt general and uſeful Definitions that concern 
Plain or Superficial Geometry. | 


As for thoſe which relate to Solide, I thought ir convenien, = . 


ro omit giving any Account of them in this Place, becauſe they 

_ would rather Puzzle and Amuſe the Learner than Improve him, 
until he has gained a competent Knowledge in the moſt Uſeful 
Theorems concerning Superficies, for then thoſe Definitions ma) 
be more eafily Underſtood, and will help to form a clearer Iden 
ST reſbective Solids, than 'ris poſſible to conceive of them 
IELDTE, | 35 | 
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Sect. 5. Of ſuch Terms a are generaly uſed in Geometry, + 


Whatſoever 18 propoſed ; in Geometry „ will either be 
"= a Pꝛoblem, or 2 Theozem. eee | 5 
Both which Euclid includes in the general Term of Propoſition. 


A Problem is that which propoſes ſomething to be dne, and 


. Roe; more Immediately to Practical than Speculative Geometry ; 
1 That is, its generally of ſuch a Nature, as to be perform'd by 
oe ſome known or common received Rules, without any regard had, 
cs their Inventions or Demonſtrations. = | Wh, 
IF i A Theoꝛem is when any common received Rule, or any New 
„Propeſicion is required to be Demonſtrated, chat ſo it may from 
chenceforward become a Certain Rule to be Relied upon in Pra- 
id &:ice, when Occaſion requires it. And therefore ſeveral Rules 
the are often called Theorems, by which Operations in Arithmeticł, 
and Concluſions in Geometry are perform d. 5 

an Note, By Demonſtration » underſtood the higheſt Degree of 


Proof that human Reaſon i capable of attaining to, by a Train? 
Arguments, deduced or drawn from ſuch plain Axioms, and 
wy other Self-evident Truths, as cannot be denied by any One that con- 


q | fiders them. | 
A Corollary, Or Confettary, is ſome Conſequent Truth 


= drawn, or gained from any Demonſtration. 


1 Lemma is the Demonſtration of ſome Premifs laid down; 
or propoſed as a Preparative, to obviate and ſhorten the Proof of 
the Theorem under Conſideration. . Ny 


A Scholium is a brief Commentary, or Obſervation made up- 
on ſome precedent Diſcourſe. 3 


N. B. I adviſe the young Geometer to be very perfect in the De- 
finitions ; viz. not to reſt fatuſied with a, bare Remembrance 
of them, but th.t he endeavour to gain à clear Idea or Un- 
derſtanding ef the Things defined. And for that Reaſon I 
have been fiuler in every Definition than j uſual, | 


Clements of Geometry, Part III. 
HAF. Us | 
The Firſt Rudiments, or Leading and Preparatory S OX” 


P2oblems in Plain Geometry, 


In order to perform the following Problems, the young Geometer 
. pught to be provided with a Thin Streight Ruler, made either of 
. Braſs, or Box-wood ; And Two Pair of very good Compaſſes, vi, 
one Pair called Three Pointed Compaſſes, being very Uſeful fn 
drawing of Figures or Schemes, either with black Lead or Ink' 
And one Pair of plain Compaſſes with very fine Points, to Meaſure 
and ſet off Diſtances ; Alſo he ſhould have a very good Steel draw- 
ing Pen: And then he may proceed to the Work with thy Caution; 
That he ought to make himſelf Maſter of on? Problem before he under- 
eake the next. That u, he ought to underſtand the Deſign, and, « 
far as he can, the Reaſon of every Problem as well as how to do it, 
and then a little Practice will render them very Eaſie, they being 
all grounded upon theſe following Poſtulates. | 5 


Poſtulates or Petitions. 


1. That a Right Line may be drawn from any one given Point dius 
to another. | | „ And 
deſc 


2. That a Right Line may be Produced, Increaſed, or mad 


| ; eac 
Longer from either of its Ends. the 
3. That upon any given Point (or Genter) and with any WW 
given Diſtance (viz. with any Radiug) a Circle may be Arc 
deſcri bed. 2 | An: 


PROBLEM LI 


Two Right Lines being given ; To find their Sum and 
| Difference, (3. e. I.) 


Let the given Lines be 8 —— EC | 


| | C- B eee 
Make the ſhorteft Line, as CB, . — : 
Radius, and with it deſcribe a : E 2 
Circle; From its Center C ſer A' 5 — 8 —D 
off the other Line AC, and : Z > 


jom Ac B with a Right Line. 

Then will AB = AC + CB; 

and 4D I AC— CB; as 
Was required. 05 


1 
E 


[ 
{ 4 


8 
I 114141 
2 4141 : * 


ch II. The Firſt Aud 


enOPLEM EK Þ 
To Biſe8, Or Divide a Right Line given ( AB) into Ti 
a r 


From both Ends of the given Line ( vix· 4 and 3) 
wich any Radius Greater than Half | | 6 


irs Length, deſcribe Two Arches, that 4 

may croß each other in Two Points, 2 
as at D and F; Then joyn thoſe 55 
Points D, F with a Right Line; 1 


| 5 By 2 
| And ir will 5 the Line 41 ĩ 1 9. * 


in the Middle at C; viz, it will W : 1 

make AC = CB; as was re- N 

quired. : - 

 FROBLEM WH ny 

To Biſſe# # Right-Lind Angle given, into Two equal Angler, 
1 „„ T4 hy 25 „„ 


Upon the Angle Point, as at C, with any convenient. Ra= 
diu, deſcribe an Arch as AB; 1 
And from thoſe Points A and B, 
deſcribe Two equal Arches croſſing 
each other, as at D. Then jn 
the Points C, and D, with a 
Right Line, andiit will biſſect the 
Arch AB, and conſequently the 
Angle, as was required,  _ 
.Þ.R O-BL EMT, 5 x 
At a Point A, in a Right Line given AB, To make a 
Right-Lin'd Angle, equal to a Right-Lin'd Angle given C. 
. ä K = 
Upon the given Angle Point C 
deſcribe an Arch, as FD (making 
py D any Radius at pleaſure) and 
with the ſame Radius, deſcribe the © 
like Arch upon the given Point 4, 
as fd. That is, make the arch fd 
Equal to the Arch FD; Then jon © + 
the Points 4, and f with a Right © 
Eine, and it will Form the Angle — 


þ. 
1 
> 2 


quired, G 


PR O- 


r "Elements of "Seoimerey. Parr mW 


— ——— ————— 322 — orrors 


PROBLEM. v. 


To draw a Right Line, as F 23 parallel t0.4 given RE | 


Line 4B, That ſpall paß through any. aſſigned Point, « 4 at” x; 
viz. at any Diſtance required, ( 31. e. 1.) 


Take any convenient Point in the given Line, as at er 
5 further off x the better); 3 
make Cx Radius, and with F— > Bf eb, s 
it upon the Pain: C, deſcr ite? TEnnTTD 
Hr... mas 1. 
Then make the 4rch HM A 7 _ I Agr, 
equal tothe Arch x N; through A 
the Points M, and *, draw the Wight Line FD; and 
it will be paralel to the Line 4 C, as was required. g 


PROBLEM VI. 


"To let fall a Perpendicular, 4 Cx, upon a given Right Lin 
4B, from any a 22 Point that” is not init, as _ . 
( 12. . . 


© Upon the given Patt . geen. ſuch an Arch of a ek 
as will croſs the given Line AB 


Two Points, as at d, and 7; Then % 5 C 55 
biſſect the Dii#ance berwen rhoſe Two A 


amr; 1; 7 per , 5 
Draw the Right Line Cx, and i it 2 1 F. : 
will be the e Perpendicular required. A ——— =X. —— 


PROBLEM VII. 


To Ere& Or Raiſe a Perpendicular upon the End of any given 


Rig ht Line, as at B; Or we, any aher Point ae 
Jindt. (ie. i.) AD 


pon any Point Pty at an Adventure) 0 our of the giv 
Line, as at C „ deſcrive ſuch a a n <5) 
Circle, as will paß through tze et red, 


Point from whence the Perpendicu- 5 8 . 

lar muſt be Raiſed, as at B (vin. 1 $i 
make CB Radi); And from + on — 
the Point where the Circle cuts te 2%; 


given Line, as at A, draw the irn! 1 | 


cles Diameter A c D. Then 5 2 ; A . | 7 ö 
from the Point D, draw the Right For 11 
Line DB, and it will be the Perpendicular as as was 0 


181. 


+ we © lad. 


7» 1 A > 8 3 


1 * 
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PR OBI M VIII. 


To Divide any given Right Line, s AB, _ a Propeſed 
Number of Equal Parts, (10. e. 6.) 


a the Extream Points (or Ends ) of che ew 1 as at 
A and B, make Two equal | 

Angles (by Prob, 4.) — 1 

their Sides AD, and. 4 
to any ſufficient Length ; Then 
upon thoſe Sides, beginning at 

the Points A, and B, ſer 
off rhe propoſed Number of 
equal Parts (ſuppoſe them 35. 
If Right Lines be drawn croſs 

the given Line) from one Point | 2 
to the other, as in the Anne xed 

Figure, thoſe Lines will Divide che given Line A a! into the 
Number of equal Parts required. 1 | 


PROBLEM. Ix 


To deſcribe a Circle that ſpall paſt ( er ent ) through an Thred 
Points given, not OE in 4 Right Tis as the Points 
3 


Jon the Points B 4, and B D with Rigb: 0 then 
Biſſect both thoſe Lines (per Problem 2.) 4 : 
The Point where the biſſecting Lines PE a a9 
meer, as at C, will be the Center. of 
the Circle required. 


The Work of this Problem being well 
underſtood, ir will be Eaſie to perform 
the Two following; 3 without any Scheme. | 15 


vix . I. To find the Center of any Circh given. (1:e.3.) 
y the Laſt Prob. tis plain, that if Three Points be any wha 


taken in the given Circle's Periphery, as at 4, B, D, the 
Center of that Cirele may be found as before. „ 


2. If a Segment of any Circle be given; To compleat or uit 
the whole Circle. (25. EF = 


This may be done by taking any Three Point in the given | 
Segment's Areh, and then proceed as before, - 
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with the given Line, viz, make 
' BD = A B; chat being done, make 


14 "= 27 Part m 


- DOOR — OS OG 


PROBLEM | 1 


2 Right Line given, s 4B; To deſcribe an ky _—_ 
fi apap mad (1, e. "Ry i ih 8 EE 


Make the given. Line Rediu, and 
22 it, upon each of its Extream 
Points, or Ends, as at 4, and B, at 
deſeribe an arch, viz. AC, "and DC". 
Then joyn the Poſts 4 C; and BC. 
with Right Lines, and wc will make 
the Triangle = 


PROBLEM, "a | 3.26 H 


Three Rig he Lines being given; To ferns Mid into a ig 
Corentab any Two of them taken Berber be Longer than the 
Third. . e. I. 


Let the given Lines be: Fr 3 5 


Make either of the 'ſborter. A 
Lines, as -4aC, Radius, eh Att 
and upon: either End of rhe 
Longeft Line, as at A, de- 
ſcribe an Arch; then make 
re other Line CB Radius; at upon the other End of che 
Longeſt Side, e ar B, deſcribe another Arch to croſs the Firſt 


Arch, as at C; Joyn the Points CA, and C B with Right ; 


Lines, and they will form the Triangle required. | 
PROB LE M XII. 


Upon a given Right Line, a AB; To form 4 Square. (. e. 1 } 


Upon one End of the given Line, as at B, Erelf the Per- 
gendicular B 9 equal in Length... .:. 1 


the given Line Radius, and upon the 
Points A, and D, deſcribe equal 
Arches to croſs each other, as at C 
Then joyn the Points C A, and C 5 | 
with Right Lines, and they wil form 
the Square required, | 


PROBLEM" Xt 


Two men un Right Lines being given 3 To form er make of them 
| ou got Right-angled ParaFelogram. ; 


we 


Ch. z. The Firſt Rudiſments or 


— * 


SE 


8 el! % n edi en 
e given Lines be CM 
Let the given Lines be: Je TEE TT TIE 
% ; 


Upon one End of the Lang- 
eſt Line, as at B, Erect a2 | 
A 


WA, ng 
Perpendicular, . of the fame . | 
Length with the ſhorteſt Line 
BC; Then from the Point C 
draw a Line Paxallal, and off -, 1 54 
| the ſame Length to A B, viz. make DC= AB, Joyn DA 
with a Right Line, and it will form the Oblong or Payrallelogram 
required. 1 „ 


* 


As for Rhombus's, and Rhomboides, to wit, Oblique- angled 
Parallelograms, they are made or deſcribed after the ſame man- 
ner with the Two laſt Figures; only inſtead of Erecting the 
Perpendiculars, you muſt ſer off their given Angles, and then 
proceed to draw their Sides Parallel, Sc. As before. 


PROBLEM XIV. 


In any given Circle, To Inſcribe or Make 4 Triangle, whoſe 
Angles ſhall be equal to the Angles of a given Triangle, as the 


Note, Any Right-lin'd Figure is ſaid to be Inſcribed in a Circle, 
| when all the Angular Points of that Figure do juſt touch the Cir- 
cles Periphery. 7 . e 
Draw any Rahe Line (as HN) ſo as to juſt touch the 
Circle, as at 4; Then make Cx on: 
rhe Ange KAT equal. ͤã Y.. A. 
any one Angle of the given p -—7 5 = 
Triangle (as DEFXK); And 
«ne Angle HAB equal to 
another Angle of the Triangle 
(as DG F); Then will the | 
Angle BAC be equal ro 
the Angle FDG. Joyn the | 
Points B and c with a 5 DE 
Right Line, and ir will form the Triangle required, 


SR ba: 
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nd IA 


PROBLEM 


B any given Triangle, & A B D, To deſcribe Circle that hut 
| (4. 4. 


touch all its $ ider. | 


Biſſect any Two Angles of the 
Triangle, as 4 and B, where 
the biſſecting Lines meet, as WC. 
will be the Center of the Circle re- 
quired ; And its Radius will be the 
neareſt Diſtance to the Sides of 
the Triangle. | 


PROBLEM 


XV. 


XVI. 


To deſeribe a Circle about any given Triangle. «4 z. e. 4.) 


This Problem is perform'd in all Reſpects like the th. viz, 
by Biſſecting any Two Sides of the given Triangle; the Point 
where thoſe N Lines meet, will be * Center of. the 


Seren required. 


PROBLEM 


XVII. 


To deſcribe a Square about any given Circle: ( 7. e. 4) 


Draw Two Diameters in the gas 
Circle, As DA, and EB, 


Right Angles i in the Center C; * 9 85 


with the Circles Radius C A, deſcribe 
from the Extream Points of the Dia- 


n , E, Croſs Ar- 


ches, as at F, G,-H, X; Then 
joyn thoſe Points where the Arches 


Croſs, with Right Lines , and . 


will form rhe Square required, 


PROBLEM 


In any given Circle, To deſcribe the Larg 
Lain. (S. e. 4. * 


* 
. 
* — 
- 
LE I 
. 
_— 
* 
” * 
1 3 * $ 
Y 


N 260 fi 


Having drawn the Diameters, as DA; and E B, Bi- 


ſecting each other at Right Angles in the 
Laſt Scheme; Then joyn the Points A, B, D, and E 
with Right Lines, viz. AB, BD, DOE, EA, 
will be rhe Sides of the Square FANCY: 


center C, ( As in the 


ccc ee 4a dS WS +: 


eff Square 1. can co 92 


and the) 


" 
4 2 
Lo 
— + . 


— 


LL 
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PROBLEM xIx. 


Upon any given Right. Line, yn AB, To Agri le. 4  Regulr 
| Pentagon or Five Sided Polygon. f 


Make the given Line Radius, and upon each End of it, de- 
| ſcribe a Circle, and through thoſe | 
Points where the Circles croſs each 
other, as at G, x, draw the 
Right Line Gex upon the 
Point G, with the ſame Radius 
deſcribe rhe Arch HAeBD. 
Then lay a Ruler upon the Points 
De, and mark where it croſſes the : 
other Circle, as at F. Again, 
lay the Ruler upon the Points He, . 3 3 
and mark where it croſſes the orher _ HG 
circle, as at C. Then from the Ry 
Points F and C (with the ſame Radius as before deſcribe 
croſs Arches, as at XK. Joyn the Points 4 F, EK, KC, 
and C 1 with Right Lines, and they will form the Pentagon 
require 
Viz. AF = = FR=K.C=CB= AB. And the Angles 
at A, B, C, X, F will be equal. 5 


25 PROBLEM XX. 


In am given Circle, To deſcribe a Regular Pentagon. (11,6. 45 
| and 10. e. 3. 
Or, in general Terms, to deſcribe any Regular Polygon in a Cirels. | 


” Ny % 
WIT nn — 


Draw the Circles Diameter D A, and divide it into o 
many equal Parts, as the propoſed | 
"Polygon hath Number of Sides; Then C. 
make the whole Diameter a Radium. 
and deſcribe the Two Arches CA, 
and CD. If a Right Line be drawn 
from the Point C, through the Se- 
cond of rhoſe equal Parts in the Dia- 
meter, as at 2, it will aſſign a 
Point in the oppoſite Semicircle's Peri- 
pherz, as at B. Joyn DB with a 
Right Line, and it will be the true 
Side of che * required; Ge: | 


4 


3 — 


Theſe 


FI I 


- EC I 2 * 
— — — — 
— —.— — 2 
r 
2 % * 5 SIRI A. OT AI IMS W 
* + x r > ys he ay Y 
7 Vis N + [4 


It wil be A rad to 13 That 
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Theſe . Problems. are Cafficiemt to Exerciſe the young 
Practicioner, and bring his Hand to the right Management of 
a Ruler and Compaſſes, wherein I would wiſe him to be very 


"Ready and Exact. Th 
As to the Reaſon hr back Fu N a ſo. drm „ as Gre 
directed at each Problem; That, I preſume, will fully and | 


clearly appear from the following — - and therefore! Th 
. have ( for Brevities ſake ) omited giving any ' Demonſtrations of | 


them in this Chapter, deſiring the Learner to be ſatisfied with 
the bare Knowledge of doing them only, until he hath fully 
conſidered the Contents of the next Chapter; and then. I doubt 
not but all will * very Plain and r ie. 


CHA 4 15 
4 Caly 


Gon of the moſt uſeful Wheozems ; in plain er 
1 Demonttrated. 3 


5 - 298 In 9 5 to p ſhorten feveral of the follows 1 bonne 


929 8 


2. All Angles are e rhe ee Crate Bribag 
upon rhe Angular Point (ſee Defi. 9. Page 281.) and are eſteem- 


ed Greater or "460 according g to the Number of Degrees COntaine 
ed * that Arch. | 


Wy hg —_— 0 oe eacur_n a 


3. A Quadrant or Quarter Part of any ö is always 90 
Degrees, being the Meaſure of a Right Angie Defi. 6. Page 281.) 
And a Semz-circle is = 1 to. Daren, being the Meaſure of Two 
Right Angles, 


4. Equal Arches of a Circle; 3 07 of Equal Circle, u. A 
Equal Angles. | 


0 


To thoſe Five general Arien, -Alteady laid down in Page "64s 
(which 1 here ſuppoſe the Reader to be very well acqu uainted with) 


it will be convenient to underſtand theſe TER which EY 
their Number where the other ended. 


— — — —— — 


Axioms, 


. E . * . 1 , « 
3 - 

£ 2 . PA) 3 „* — = - Y 

— * - rr eee MII Inc waters th — 

a 4 Ld 2 1 - 
; £ - $:4 25 1 | . * 
Ch. 2, rs 3 , f 
. * 
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- 
— 
2 a —_ 


: 18 „ RE: (3 ls oe 
Axioms. 
6 | + 


6. Every whole Thing is Gzeater than irs Part. 
Thax is, the whole Line A 4 
Greater than its Part Ac, &ec. n 


& 


* 


The ſame is to be underſtood of Superficies and Solids. 


7. Every Whole is Equal ro all irs Parts taken together? 
That is, the whole Line AB is a 4 
to its Parts ACA e dee. . . hap 
The ſame is alſo True in Superficies and Solids. 


8. Thoſe Things which being Laid one upon another, do 
agree Or meet in all their Parts, are equal one to the other. 
Bur the Converſe of this Axiom; to wit, thar equal things be- 


ing laid one upon the other will meer, is only true in 4 and 


Angles, but not in Superficies, unleſs they be alike,” R. of the 
fame Figure or Form; As for Inſtance, a Circle may be equal in 
Area to a Square; but if they are Laid one upon the other, "ris 
plain they cannot meet in all their Parts, becauſe they are un- 
like Figures, Alſo a Parallelogram, and a Triangle may be Equal 
in their Area's one to another; And both of them may be Equal 
to a Square; But if they are Laid one upon the other, they 
will not meet in all their Parts, cee +; 


| Note, Beſides the Characters already explained in Part 1. And 
in other Places of thi Tract, theſe following are Added. 


Viz. { denotes an Angle in general, and . Jignifies 
Angles; A ſignifies a Triangle; Q ſignifies a Square; and 
V denotes a Parallelogram. And when an Angle is Denoted 
by any Three Letters (as ABC, &c.) the middle Letter 
(As B) always Denotes the Angular Point; and the other 
Two Letters (As AB, and BC) Denotes the Lines, or 


» 


Sides of a Triangle which include that Angle. 1 
Theſe things being premiſed, the young Geometer may proceed 
to the Demonſtrations of the following Theorems ; wherein he 
"may perceive an abſolute Neceſſiry of being well verſed in ſe- 
veral things that have been already delivered: And alſo it will 
be very Advantagious to ſtore up ſeveral uſeful Corollaries, and 
Lemma's as they become diſcovered Truths; For it often hap- 
pens, that a Propoſition cannot be clearly Demonſtrated a pyiort, 
or of ir Self, without a great deal of Trouble. Therefore it 
will be Uſeful, ro have Recourſe to thoſe Truths that may be al- 
fiſting in the Demonſtration then in hand, 1 575 
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er "Two "er wal to Two Rg. le. 0 


the Arch AD be the Meaſure of ß 85 


- Arches AD ＋ DB = 1809... 


and D E, 


Then I b+L. e==180? e 5 | 


then Kn 


27 e es 
If 4 Right Line ſtand upon (or meet with ) another. Rig he Ling, | 


and make * Angles with it, they will either be ' es 
13. e. I. 


Demonſtration. 


Point 125 C; 


Su . he . to be AB and D 2 meeting iacks 


upon C deſcribe _ 
any Circle at ' pleaſure. Then will 


the L, and the Arch DB 1 
the Meaſure of the Le; burrhe. _. 4 


Viz. they compleat the Semicircle. 


bas” i the Lb + L= 1805 : Which Was to be e 


1M. 
1 Corollari es, - 


* Hence i it 8 that if the L b=yo®, then L ges. a 
bur if L be Obruſe, then the Ce will be Acute, Sc. 


2. From hence it will be eaſie to Conceive: thar if ſevetal 
Right Lines ſtand upon, or meer with any Right Line, a 
one and the fame Point, all rhe Angles raken _— wil 
1 92 Two Right Angles. 


THEOREM. 


| ＋ Two Right * Tuterſe# ( viz. cut or * ok 55 the 
35. 6,1 | 


Iwo oppoſite Angles will be Equal. 


' Demonſtration. - g 0 


Ler be Two T ans be .AB, 
Interſecting each 
other i in the Cinter „ | 


And L b-+{ a=180? 95 
Conſequently I Te 425 14 
per Axiom. 5. | 
Subſtrat® L on both es of 
the AÆAgquation; and it will 
leave A By WA 


Again L b L I. e= =: 8 . W 3 egit, 
Conſequently Le- LCS LU Ce. er Le 


0 


Up — — - — — 


Corel; | 


on 
» |: 
181 


ö Aa 


Chip: 3. 


f " Theoxes, 


| Cady. 5 


Pom hence its Evident, that if Two Lines Interſect each 
other, they will make Four A les, which bein 8 taken fee 
will aways be Nan to Four 7 ight __ 3 


THEOREM 


If a Right Line cut (or crof ) Two Parallel Lines, it "ol male 
the Oppoſi ite Angles equal one to another. 0 28 e. 1. wh 
1 Demmunſtrarion. 1 26H. a8 1 
- Siphbls the Two Lines AB, and 4 K to be Pats, 
— the Right Line DG, to cut 
them both, ar C and u. Up- 
on che Point C (with any Radius ) 
deſcribe a Semicircle, and wien „ „ 
the ſame Radius, upon the TT”. 
Point at 2, deſcribe another: 
Semicirccle o F e to the Firſt, 
as in the Figure. Then tis 2 
plain, and I ſuppoſe, very Eaſie 
ro conceive , that if the Cen- 
ter C were Moved along upon 


the Line DG, until ir came ro che Center at 1 the Two 
Lines AB, and HRK would meet and concur, viz. pez, 
come one Line (for Parallel Lines are as it were but one bro 
Line.) Conſegueneiy che Two Semicireles would alſo meer, ur 


become one entire Circle, like to oy in the Laſt Demonſtration: 
| And therefore the / y= / & 


L a= Lei Fasbefore, per 
. 7 n=Lb= Corp Therm „ 


Fi clay. 


ak \Henes it it Gilles: the: if 55 Four, or hever” 18 mach 
ara ines ate eut or croſs he Li - 
poi ang 0 . Equal. $ Y one Rig Line, all K op 


. 


"THEOREM. Iv. 1 7 
The Three Angles of every Pl Ty 1 Two Bis Ty 
3 a f 8 7 lain B zangle, are Equal to Two Right 


e meh, "any! Two Aker of any Pluin Triangle, nn nee 
Co _ Tes wo Right angles. 1 0 in mo | * * 


2 . Demon. N 


4853} 
- 


911 


ſcribe any Semicircle, and produce 


angled Triangle, are Equal to a Right Ang 


as in the Figure. Then 


Demonſtrati on. 


Parallel to the Side A B, juſt touch. 85 ee 
ing the Vertical Angle C; And up- = of 1 
on the ſame Angular Point „ : . K.. . K 
the Sides 40, and BC to its 
Periphery. Then wil. /-4 = C8, 
act A and ox= 4c; 
Per La# „ | 
But - U ＋ L a+ L ide“. or or Two ; ay Age, 


acid” 


Herd] it follows, that the Two Acute An 1 of every Kale 
90% 

Conſequently, if one of the Acute Angles be given, the other 
18 allo Peng viz, 90? — the given L leaves the other L., 


THEOREM VC” 


f If one Side of any Plain Triangle, be contiugiet or . Fi 


or out of the Triangle ; the outward Angle will always be Gam 
to the Two! inward nee Angles. (32. e. 1.) 


Demonſtrati on. 


Let 155 Side 4 5 of the 4 be produced ond 


the H, ſuppoſe to D, G. 


{= A+ LC, for the 
B+: £ $= 1800 - "FEE. 
Theorem 1. 


A 3 — 


And the L B -+- L AS Le 2 1309 . Per Laſt leren. 


Therefore L B+ LA £ B+ { A+ 4. C. Per Axiom 5, 
Subſtract L on ns Sides the Equation, and it will leave 
L X 2 LAA＋ LC. (Per Axiom 2.) Q. E. D. 
Conſequently, the outward Angle (at 7 ) of any Plain Triangle 
muſt needs be greater than either f the inward 27 me 


viz. 4 or C. (16. el) „ Ar 


2 5 * 2 I7 * 3 1 1 1 
1 > IS, * 


Corollary. 


. it t follows, That if One Angle of a any Plain Tvia 15 
(<a given, the Sum of the other Two Angles is alſo given, iT | 
182 — the * 4 = me her Two ps ; Ther: | 


"Elements of e Dar III 


1 the A ABC be propoſed ; draw the Right Line HK; 


(Ki! 


win 1 0 & & PP 


R 
5 0) _ 
55 oy IEP Pye 
P RY " > 1 
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THEOREM VE 


In every Plain Triangle, Equal Sides ſubtend ( viz, are Oppoſite to ) 


| Equal Angles, (5. e. 1.) 
| geen Equal Angles are ſubtended by EquelS Sides (6. e. i.) 


' Demonſtration: 


Suppoſe the ABCD tobean Thſce- 
les A; Tharfis, let BC =C D. Biſ- 
ſet the L C, or (which z all one) make 
C 4 Perpendicular ro BD; then will 
the ( L on each Side of it, viz. L BAW. 3 5 
and L D AC be Right Angles, B 1 P 
Therefore 42 1 2 el ra mo n 3 6 Per Corel, to Theorem 4. 
Conſe quently 2/.C+LB=EL CLD Per Axiom 53 
gala 2 2 from both Sides of the Equation, and it 9 
leave I B = 4 D. Per Axiom 2. E. 


* 


Corolla 15. 


From hence it follows, that the Three Angles of an Equilate- 
ra Triangle, are Equal one to another, 


THEOREM. VIL 


In every Plain Triangle, the Longe Side Jubtends the greateſt 

Angle. (18:e.1. ; | 

Conſequently, the greateſt Angle of any Plain Triangle, is ſubtended 
by the Longeſt Side. (19. e. 1.) 


This Theorem is evident by Inſpection onl For r one 
the Sides of any Plain Triangle, as C B, V 3. 5 N of 


be produced, ſuppoſe ro E; 3 joyn DE : ps 

with a Rog! Line; Then tis evident, {38-27 
that becauſe CE is now made Longer - 
B — 9 


than the Side BC, therefore the L ar 
D is become Larger than it was before 
by the L BDE; and its plain, the 
Longer the Side C 'E had been made, 

ti £ ar" 5 would have been the 
more Inlarged. 


= rue. 
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a0 eien of * Geomery.” 


| Triangks in the 6th Theorem, for they have their reſpective Sides 


Ing Sides Unequal, as will appear at Theorem 12. 


— 


mut ually Equi angular. And 


And becauſe DC BC, hs 


Conſequently { BC ng * £ D. 


Figure.) Draw the Diameter DA, 
And the L FCA =27 FDA Neerca 1 


"Fart 1 i. 


THEOREM VII. 


II the Sides of Two Triangles are Equal, the Angles Oe to 
' thoſe equal Sides will be Equal. (8. e. 1. J 


The Truth of this Theorem is evident by the Two included 
Equal, viz. BC =CD, BA=DA, and C A common to 


both AA. And it is there proved, Thar the L oppoſite to 
thoſe Equal 3 are Equal, Sc. which needs no further Prog 


Note, TR Converſe of thi Theorem holds not true; for the An- 
gles of Two Triangles may be Equal, and their Oppoſit ite or Tang 


- Corollary] 
| Hence it 8 That A mutually Equileteral, are al 


That AA mutually Equilateral, are Equal one to o another, 
(45 and 26. e. 1 


a IX. 


An Angle at the Center of any Circle, # always Double to the Angle | 
at the Periphery, when both the Angles ſtand upon the fame 
Arch, (20. e. 3. 9 Thi Theorem A three Varieties or Caſes, 


Demonſtration, 


| Cafe 1. Let the Diameter D A, and 
the Line DB, be the Two Lines 
which form the lil the Periphery; 
Draw the Radius BC, then 1 is {BCA 
the L atthe Center. | 
Bur L BCA = LDA LB. Per Theor. 5. 


* 


D . B. Per Iheoroms: 6. 


— 


Caſe 2 33 the /_ B CF: at 
the Center, to be within the LB DF 
at the Periphery (as in the. Annexed 


Then the /_ BCA=2 BDA 


Add theſe Two Ægquations together, ene. 


— Wenn n. * 
* 8 1 8 7 7 * 
% 


Then will L BCA LECA= 2L.BDA+2.LFD4 per din, 
But L BCA+ LL FCA= L. BCF. 

And 21 B DAN 2C FDA =2L IDF. | | 
Conſequently CBCF=2 6 DD... 


Caſe 3. Again, ſuppoſerhe / or 8 
at the Center, to be out of the LBDF - © 
at the Periphery. From the Angular Sh DS 2 RE 
Point D ar the ea draw the 
Diameter D A. 7 
Then L FCA=2 {FDA : 
And LC f LB per Caſe 1: 
Subſtra& this Laſt Equation from the 
other, and it will Leave 
L FCA LBCA=2 LDA 254 „ | 
Bur  FCA— L BCA = CFB. And 24,FDA—2 £BDA=x * 
24. FDB. ke FC 22 CET A D. 


Corollary. 


Hence its Evident, That all Angles at the Peripbery, Which 
ſtand on the ſame Segment or Arch of a ene or upon . 
Arches, are e Equal one to another. 121. 9 ow i. 


* 
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THEOREM X. 


| "is Angle i in a Semi-circle, ts a Right Angle: (31,63; .) 
That , if the Diameter of any Circle be the Side of a Triangle, 
and the Angle 5 44 ite to that Side, be any where in he Cirelos. e- 


riphery, it will be a Right Angle. 


Demonſtration:- 


Ler DA be the Diameter, and 

DBA the A, then CB = 905. 
Draw the Radius BC, then is the 

{ DBA=LD+LA, © 
For { CBD= LD and C A4 14 es 
Per Theorem 6, = 1 e | 
Therefore 5 eg e D＋ E 4. per Axiom 3. 


Again Db A + 1 D + L42180. Per Theorem 4s 
Conſequently £ DES PE or a Night Angle. & E. B. 


* 5 


1 = 
LY * 8 


Corel: 


8 —Elenents N Geon me rey. 12 175 
Nen | SETS Mw a * 


1 Heber it will be Eaſie to Conceive, that an Au 1 
any Se a Nc Leſs than a Semi- circle, will be Obtuſe or Germ 


2. And an Angle made i in any Segment cet thy 4 
Semi-ci rcle, muſt conſequently b be Acute, 


THEOREM X. 


In any Right An 4 77 Triangle, the Square which 6 — 5 of 1 
Hypotenuſe, or Side ſi ubtending the Right Angle, ij Equal to both 
the Squares which ol _ of the Sides includi 48 the Right 
Angle. (47. e. 1.) 


There are ſeveral ways of bear this Noble and 
Uſeful Theorem; bur I preſume none more Eaſie to be under- 
ſtood by a Learner, than that which I ſhall here propoſe ; And in 
order thereto, it will be requiſite to premiſe the allowing 
Lemma . | 


Lemma 1 | 
A Right Line is ſaid to be Multiplied with a Right Line, 


when either a Square, or other Right-angled ron, is 
| made of rhe Two Lines, 

That is, the Area of any Right-angled Parallelogram, is equal 
to the Product of thoſe Numbers which 1 the Meaſure of 
its Sides. | 

Thus, if AB = 6 Inches, . P 
And AC= 3 Inches; "= Þ 1 
Then ABR AC = 6x3 = 18 J | | 
Square Inches, which is the Area of © | | 
the Paralelogram ABC D. — 8 ——5 


Lemma 2; 


15 4 Rig be Lime be any-wiſe Cur into Two Parts, the Square 
of the 7 5 Line will be Equal to the Squares of each art, 
and a double Red angle or Parallelogram made of both rhe Parts. 


( 4: e. 2.) 

Thar is, if the Line S, be cut into the 
Two Parts B and C Then is 8: =D -- C 
bur if both the Sides of the Æquat ion be 


Involved, it will be SS = =— BS ＋ 2BC Tha CC 


888 a e 
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Chap. 3. 
rf... ĩðͤ 
The Area of every Right-angled Triang le, is Half the Paral- 
lelogram made of irs Baſe and Perpendicular, |... 
For BC = the Area of the whole Pa- b 
rallelogram, by the Firſt Lemma. And - PE 
 ABCH—+ AbcH= the Parallelogram = - mn I} 
But =I, "and. Ce... . TAS Hons ol 
Therefore 25 C = the Area of each A viz. zBC-3bc = BC 
Theſe things being premiſed, let us ſuppoſe, the Triangle 
BCH to be a Right-angled Triangle. Viz. the Side C 208, 
pendicular to the Side B. Then will BB + CC=S HH, 


Demonſtration, 
Make a Square whoſe Side 2 ,⁰-²ë = ne or | 


is = B-+C, and draw the 0 b 8 
included Square whoſe Side 4% 6. 


is = » As in the Scheme, 2 EL * 2 
Then will the Area of the great HH 1 8 . 
Square; be equal to the Area ERC = 

of the Four Trzangles E HH, ', . 2 H e 
bur the Area of each A BWC. CC E 
Per Lemma 3. Therefore + C. , 1 
the AA RNA 1 | : b 
Conſequently, the Area of the E : 
. great Square is HH -+ 2BC. 'S AR. +: 
Involve B+C, and it will : "OO 

be BB 2BC-+CC = the 1 

Area of the great Square. Per nn 


Lemma 2. | | 
Conſequently HH 2B C = BB |-2BC cc. Per Axiom $7 
Subſtract 2BC from both Sides of the Æquation, and there uſt 
Remain HH = BB + CC, Q. F. B 


5 pl To Illuftrate this Theorem by Numbers * Let us £ oy N 
Suppoſe * 2 n 4. and 14 H — 3 8 

Then will CC=9g. BB=16. and HH = 23 

Conſequently, BB A CC = H=16+9g=25 _ 


-  Conſelary., _ 


. 


8 8 SN 2 252 033-1 n F ASHIC e af RAE | 
From this admirable Theorem ( ſaid to be Firſt Invented by 
Pychagoras), is deduced the .Merhod : of Adding, and Sub- 


Tis TX & ES 
833 
2 
[OO — — 
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PraflingSquares, Taraltl gr ami, Cireler, & 


n 0 MI ek wt © * ou — — — — n nb PP 8 1 " 4 In h 3 L N 
1 f { % 
rap 7 * * I REG aa PE — 


mn any Rizht-angled Triangle, a Perpendicular being let ful from 


ben each Single Angle of one of the Triangles, i Equal to each 
Single Angle of the other; but if any Two Single Angles of one 
Triangle, are Equal to Two 'S ingle 240 of the other ; it Third 
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Corollary to Theorem 4. 


rn r 
o * 
" 


orem 3. and 4 D is common to both the Triangles : , We. 


Part III 
THEOREM. XII | 


_ the Right Angle upon the Hypothenuſe, will divide the Tri 
Into Two Right-an pled Triangies, which will be both Similar u 
alike to the Firſt Tangle _ to each other. 7 if 8. e. 6. It 


Note, All Plain Triangles \ are 7 to be Similar, viz. alt 


Angles will be Equal, Per Theorem 4. 


1. In the Right-angled ABAC, 
Ler AP be ſuppoſed Perpendi. 


. 


cular to the Hypothenuſe BC - CC 
Then L. BAP = ,L C. | by 


For LBAP+ L B=9go0% 5 
And L B e 290 * r b 


2 


Therefore L B 4 P = 4 2 pe e Wo 


Again, PAC Lc 909. Hd Cp 4C= 500 
Therefore L PAC= L B, Kc. Conſequently the ABAP, 
is alike ro the A ACP; And each is ow to the whel 
Fay BA . 


2. Or if a Rig be Line be drawn Parallel 10 oe of th Sid 

ofa any Plain Nang le (wiz. ü. 1... > 1 
in it) it will cut off a Triangle, & D Be 
Similar or alike to the whole 
Triangle. Thus, 1 „ 
In the A ABD, draw the „ + bY 
Right rale to che GST NG 
side AB; Then will the In⸗ ASU 


we a rej | e 


4 * IJ 
* 


cluded Aa Db, be like the i NE | 
ADB. For. = l. d, and ns Per Tho: 


THEOREM | XIII. 


- If Two HEE are alike, their like Sides will be Proportion. 


That is, thoſe Sides which ſubtend the equal Angles, as alſo 
-thoſe Sides which are about the equal Ang les, will be Propecia 
mai te each other 3 And conſoyvently, if 27 Tos Triangles have 
their Sides en their * ate e equal, * 5 7.0 


$ 43 


„ 


e 2 Oo 


_ 


Ie PY " * 9 ad — 


Demonſtration. 
Let the Simslary Triangles in the Scheme of the Laſt Theorem | 


| be here propoſed again. 


Then it will be BP: 4 P:: 4P: CP. According to 
this Theorem. * B PX CP = APA. 


Demonſtration. 
Let us ſuppoſe the aforeſaid R gbr-avgled A B 4 G5 cut 


| through the Perpendicular AP, 


and there opened until the — & 
Sides BA and E A r n . 8 

one Right Line: Let the Sides 8 3 : 
BP * CP by continued TI N bee — 
until they meet in E; then : SE 
complear the Parallelograms 45 2, 2: 
by drawing the Parallel Lines B. = | 2 


| GLC, HAF, GH, and LAP, d 


as in 'the Figure: | | 
Then its evident, that the ABHA=ABPA, 5 the 

ACPA=ACL 4; alſo that the ABEC=ABGC, 

becauſe all their reſpective Sides are Equal. 

But the ABHAACLA-+DOHGCLA=ABPA 

+ACPA+QO APEP. No if from both Sides of this 

Equation there be Subſtracted the equal AL , there will 

Remain - H GLA O APE. 

But DHELA=D=BPXCP, and OAP E P23 AP x AP; 

Conſequently BP: AP :: 4 P: CP, Which was to be 


proved. 
Or oh Thus, 


Suppoſe the BAC tw 
be Right-angled at A, upon the 
{ Point C with the Radius 
C A, deſcribe a Circle, and 
continue the Hypothenuſe B C 
to ; joyn JA and AD 
with Right Lines; then wil! 
the A BAD be like to the 5 
S274 
bor xx D 4 C== 90%. : By Conſtruction. 
And LAAC+LEDAC = gde. Per Theorem 10. 
Therefore L DAB-+- LDA Tac. EL DAC. Per Axiom 3. 
Sulſtract DA C from both Sides of the &quation, and there 
* 5432 = 8 But 2 Ac N 


RK wwe 


» + 


8 465 Etemens 55 Geometry. 


: (onlegyenny HB 4D, is like to NAA ME - 


the Hypothenuſe, That! is, BP : BA, ; 1 * L. N 


I 1 between the Hy pot he- 
0 2. (BC) and that Segment of the 


Kha BC :BA::BA4: BF. 


* 
* 8 a 
rr ee en 2 
nn * Be. © 1.43 8 8 . 
- 2 * \ f 0 L315 


y. "3:8 7" - 
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4 "Parr I 


per Theorem 6. And {.B is common 10 both A 
Therefore 4 BD A='4 BAN. Per Werfen g., 5 


Fs 


* 


= (Then bb Acc = hb. Per © Ti, 


5 the Sides ee Conſequently bb „ de 


Lenne (Which gives the following Anglo, 
Viz. b: hoe e 4 * Than; B4 : K 


4 . * ap 88 


Coolaries W 


8 94 it's evident, thar in any Right-angled Tring a 470 
pendichlar, being let fall from the Rzght Angle upon the Hy. 
thenuſe, will be a Mean Proportional berween the poet > 


2. The Baſe (BA) i5 4; A. : ET” = 


ypothenuſe next tothe Baſe (viz. BP.) 


wv 
— 
* 
= 

* 
— 

* 

bY 


3. The Cathetus ( 4 C) is NED - 240 
1 an Proportional between the H- 


pothenuſe (B C and that Segment of the H zer next w 


the Cothers ( viz. ad C. 0 That; bs, BC: 4 * Fe. 


4 

By 4 Fr RU . „ Py . y z# 
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" have 8 more large” upon this oſt excellent Theres] in 


giving a double e of it, becauſe it is ſo univerſal) 
Uſeful in all Nane of the e : For the Buſinels of 


e 


| Aude of its Uſe in 8 Des Cortes ke Wel Naice 
as 8 find in Dr. Pels Algebra Page 65. whoſe Words 
are theſe. 


« Des Cartes, in a Letter not yer Printed, writes thus; lo 
« ſearching. the Solution of Geometrical Queſtions, I always 
«© make 41 of Lines Parallel, and Perpendicular, as much as is 
e poſſible; (he means, as many Lines as are Uſeful) and L conf 
der no other Theorems bur theſe Two L the Sides. of like 


« < Triangles der like PINTS: And L ee Tr . 


„„ „ N e Om 


” «a fs 


* N * 
1 8 
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5 3 * : 4 - 2 * S 4 * 5 
4 7 i = . . 4 
- , * 4 
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22 


«Je $4 uare of IE. 1 Equals to che Squares of 4s __ 3 x 2, 

| «© other Sites J. And Eam not afraid to ſuppoſe many unknown © 2 
- < Quantities, that I may reduce the propoſed Queſtion to ſuch 3 
Terms, as hat it N on no aber Theorems bur theſe, = 
_ Two. Wee 9 20 4 * * N 3 
This 1 chought convenient to — 22, thar the 1 "Learner 
may ſee how the Great Des Cartes Eſteem d of theſę TMN g I- : 
orems,- viz. the Laſt, and Theorem 11. for intruth, all the rẽce- 


dent Theorem: are only (as 1 ir were } Prepararives | to thele wo. 


— 


This Laſt Theorem Demonſtrates the Reaſon of the ind 
uſed in finding out a an Lines; as in the Three following 


8 8 N 


PROBLEM I b 

Two a Lines being given; To find a third Line 1 in Proportion 5 
to them (1 1 1. e. 6, ) h Ws 4 
| 3 er + ; 
Ler the Two Lines be 8 3 5 | ö 
Set the Two given Lines at *. : 1 
| any Angle in the Point A, and. . : 
produce: the Line A D to 3 "I JF 
making BC = A D; 7 1 3 
the Points BD with a Right * | i 
Line, and draw CF Parole! to IT >, A 
BD; Then will the A AB D be like hos: Sen -Y 
Therefore 48: BC (4 D) :: A D: D = which: * Y 
the. mrs Papen required. f 5 I 
PROBLEM II. 3 
Two Right LO being given; To find. a Mean Proportion al Line Y . 
between them, ( 13. "S 6. an a 
Let the given Lines be 12 4 e's e of : 


Joyn the Two een Lines] into ons. Y . e 
viz, make. B-.C-=BP-+ PC, ana oo be 
upon Bo, as Diameter, deſcribe 9 ĩ e 
A Semicircle; Then upon the Point 3.6 == WA 

P, where the. Two: Lines meer, 


Seel a Perpendicular to touch the creles e as P 4 
Rr 2 | - And 


: * 


nt —U— U B — 
D — 7 L 
5 —— — 0 —— 
40 — |.» — 


— — — 


— 3 — 8 * 99 * _—_ 
— « AID r 1 Oy A — — — 
r 
= A 2 


mon 
. 
> 
7 = — 
— — — * 
wm — — 
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— 1 
1 9 : 


. . OOES 
** * 4 = 
55 1 1 4 


c AS CI; Joyn che Points I 


Conſequently, XF C Cc 


8 N F 


Then upon the Point D, ſer i 
the other Line DC ar any Angle, either Right or Obtique; 

And draw the Right Line AC, continuing it a ſufficient 
Length; make BF parallel to DC; and it will be the 
F ourth ee required. That is, AD ; C:: AB ; BE, 


THEOREM XIV. 


If any Angle of a Plain Triangle be Biſſected ( viz. daibda into 

Two equal Angles) with a Right Line (viz. As CA n ig. 

poſed to do the Angle BCD) it will cut the Oppoſite Side 

7 viz, BD) in Proportion to the other Two Sides 9 the Tris 
angle. (3. e. 6.) 
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oy ir will be the Mean own required. - 
g > wits. BP- AP :: AP Hen 
Buy this Problem, it is eaſie to Conceles rage ro make a Square J 
Equal to any given Parallelogram. (14 | 
For if B be the Length, and P YI * Breadth of the 
given Parallelogram ; Then will AP be the Side of the Square, 
Equal in Area to that Parallelagram. : 
PROBLEM III. 2 
Three Right Lines being given; To find a Fourth N 
Line "(1% £6) 
v 
Suppoſe the Three Lines E : 
upon the Longeſt Line AB. r 
Ser off the next Longeſt Line - 
AD, viz. make DB = ABA. iy 


Demonſtration, 
Produce the Side DC, until = 


with a Righs Line, and draw the 
Line parallel to BD. 
Then wil AF, be like 
to ADCA. 

mor JL ZTF= CD, and 
is common to both A's 


and FE—=BA. 
Fherefore 34 (=FC) : pe (= c) :: : 4D: CD. QED. 


T HE 


* 


e 


7 


* 
NN 8 
- ai 8 


with Righe Lines. Then will the 
ACx4 be like ro the ABxD. 


8 e Theozems; 2 | Too” = g 


* 


=; THE 
If Two Right Lines ( howſoever drawn) within a Cirele, do cut 
each other; the Rectangle made of the Segments (or Parts ) of. 
the one Line, will be Equal to the Rectangle made of the Segments 
(or Parts ) of the other Line. ( 35+ e. 3.) + N | 
Thar is, If Two Lines as 4B, and CD, do cut each 
other in any Point, as at x. Then will Ax * Bx= Dax X Cx, 


Demonſtration. 
Joyn the Points AC, and BD 


Fos | B=&ACad C4 = i :; 
Per Corollary to Theorem 9. 
And , AxC= £.B xD. r Q 5 | 
Therefore it will be Ax : Dx :: Cx : Bx. Per Theorem 13. 


Conſequently, Ax x Bx = Dx Xx &. E De 


THEOREM XVI. 

If Two Right Lines, are ſo drawn within a Circle, as being conti- 
nued, they will meet in a Point out of» the Circles Peri phery; 
the Rectangle made of one whole Line, and its Part out of the 
Circle, will be Equal to the Rectangle of the other whole Line, 
and its Part out of the Circle, ( 36, 37. e. 3. | 


Thar is, if the Lines 4 C and 


DB, be continued unto the OO 4 5 
Point & 5 | - . 
Then will AZ X cA DAX BA. A; 1 eee 


Demonſtr. tion. 


Draw the Lines AB and CD, . 
then will ACD be like tro 5 
! tor { AEZED, | | 
and LA is common to both AA, ; Conſequently 
> ABT LDA. Per Theorem 4. ; 5 
Therefore AR : BA :: D: CA. Ergo, AX X N DNN 


"THEOREM. 


from any Angle of a Plain Triang'e Inſeribed in a Circle: there 
be let fall a Perpengicular upon the. Oppoſite Side ( DP) 


$5 a . 2 * ? 9 233 5 * 9 * n * . 
% % od > pal 2 
* . ; * 5 
* 3 bs 
, 
* 
4 
,n 
* D * = 
of 777M * : e a N f 
* * 


As that Perpendicular Is; in Pro 5 e the Side: d 1 
ing the Angle: So þ the * de I OS the. 1 1 
ee of ee, Wy N 
. | 2 It; ts 991 
Le be be due propoſed e NY 
From the L at D, draw. the Dia- „ 
meter D A; then will £.00SSL, B,- AN tas 5 
* becauſe they borh ſtand upon the fame | 
Arch DC, and 1. DC A = 9. Per 
Theorem 1 o. Conſequently rhe 
{ ADC= L BDP. Per Theorem 4. 
Therefore A DCA is like to the , 
ADPB; and therefore „„ 
DP: DB:: DC: D4, Or, DP: DC :: DB: DA. Q,E.D. 


THEOREM XVII. 


17 any Quadrangle x that B, 4 Trapexia) be Inſcribed e 4 
Circle ; the Two oppoſite Angles taken together, are Equai to Two 
Rzght Angles, viz. 180%, (22. e. 3. 


That is, in the Quadrangle ABC D, the £4+ c= 180% 
And the er DR 1809, | 


REES! - Demonſtrations. 


Draw the Two Diagonals A e, and 
B D; Then will the © BDA L BCA. : 
and the. bc. BAC: Per Co. 
rol. to Theorem 9. 
But L ABC. BCA CBACS1 80 # 
Per Theorem 4. 
And the EDDA LBDC=LADES. | Therefon 
the. ABC LL ADC=18o0", 


And by the ſame way I (roving, it may {be 80105 tha 
the. {8 4 D LBC DPS 80%. Q. E. D. Wi 


THEOREM. -"XIK. 


If in any Quadrangle Inſcri bed within 4 Circle, there * Srewh 
Two Diagonals, As AC and BD, the Rectangle made of the 

Two Diagonals, will be Equal to both the . 8 rhe 4 Z 

oppoſir te Sides of the l | | 
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ro 


_— * e CI On ms a 14S - 4 0 fa"; * n 9 Ye * _ 0 , o * — == ls 1 
— [4 = ——_—_ - IT. T1. we" « — "= $22.25 = — - 2 7 abr h * =_ 
* 4 » * 5 os _— MF * * ro — Sa —— S r 9 — — — phones p a 
— 5 * k - * 8 — — PO” 1 N 2 * n — 8 
ä r : _ 5 3 mis La bags WEIS, — IDE: obs . n 
. AG ar ACS 1 "—_— = . 2 — IT oy — 22 — — 2 2 LB l — a 4 OY =o". a 
— — . 3 ＋ £ — br — 2 ((( 3 N . * .. ĩͤ tn» nes.. - 5 — 
—— — — — 5 - "= — 1 ID — — — — Ml eu —— — 2 * . — 
0 © A — ab tre >, es — — — — — - — —— —— 2 — — m 
D Coo * — — — > — 2 y 
4 * £ 4 * * — — — — — —— — — — — mY -_ 
ws — — — — — wy ** = - — r — > — 22 P mr — I n p 
. p & vo * * 2 . — — 4 AY Kor At. s RY * P > - 
N e . A WS recs" NE — en Fee Fn 8 yo my 


” i 4 
. + * Av Ho Hh. — I - * 
— —— — —— — — — —— — 4 . * . — N — — — 8 * 7 7 — — * — 
rer — nd ec wget: — <; 8 2 pay — 5 — 2 . N 2 - 2 
— 22 * 7 = a 2 - - — —.— — — en Ee en NES: TE Pn — — . < þ a 
* 1 * * * . 9 * oy - N — 5 - : . of = — — — —— BS 5 
, N N . , * , : ' , * 9 5 * Wr Tow 9 * 
© , . 5 2 * Un * 1 n % * * NOLITY 120008 * 1 — 9 N e 
: SS "7 1 : C *. 8 T 4 2 * — N 


— a 


. 
. 
* p ” 
1 1 1 5 
p : — 
- : * 
+ * -*:- Savin a 
a 1 1 
3 £ * of 
— . 
#4 
* 
8 * — Soc 
. 


> 


2 *-Pemonfration-. 1 55 . N - 
Mike the Arch D&= Arch BC, and from the - Pointe » A 


A, G, draw the Line 4 ERIE. 

will Form the G 47 p, Mets ce . 
4. For che Z fFADESLBAC r 
becauſe the' rr De and BC 22443 2-0 TN 

are Equal. „ een e * 8 MO of v3 Je . r Kip 

Again, che LfDA= . Bea, het”? . I On 5 
cauſe they both ſtand upon che Arch 48. „ 
Conſequently, the /_ 4 f D=L. B ES „ 


Per Theorem 4. 
Therefore it will. be 40 Bc: : 462 DF. Per Thee: 12 


: $BEXAD 
| Ergo < r =D 2 a 

Again, the ABA ; and AACD, are alike, For 1-4B Bf LD 
| and L BAF = L C AD, becauſe the FA D Sg BAC. 
ö And the L. CA, is common to both A*, een 


the L Af B —= Z ADC. 
Therefore 40: CD: 4 BF. Per Theorem 13. 


ö CDXAB 
Ergo 4 10 —=Bf, But DF- Bf = BD. 
ae 30 * 4D +CDx AB=BDXAC. | 
Wet =o | dudes 


THEOREM XX. 


4 Pgrallelograms"( whether N or Oblique- aged) chic Rand 3 
upon the ſame. Baſe, or upon Equal Baſes, and betwiæt the ſame - 
Paralleks, ae Equal one to another. 35, and 36. e. 1. ) 


That is. CAC D aabcD:.. „ 
- ( Demonſtration. - 85 5 v 

| Becauſe 45 = Sab, by Suppoſiion. Therefore 

Aa B, for. B's: is common 19 25 ©$ ns 

both. And becauſe AC=SBD;,ud x KB: a 
the 1 = B, rherefore he. Ris 
| AACa= B DI; and if from . : 
both A A there be taken the ASBL tx 
; common to both; there will Remain A 
| the 2 42 * = =4bxD.. F 


. % : K 2 : * — a, 
Per Aæiom | Z / . IS 
. 4 * * 
* 2 M 4 = 
A : 3 «> < — 
ö . | 


„ 


9 1 


* 
. at es 3 — > F”, 
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Bo. D "of B * c 4 A c x D = 4 Fel ©: 85 IN 1 
And Trapegium 4 b * DA CN 2 * Q "= 0 5353 | 
| Eonlequenty, 3 — A * 0 — ket c . t 


. mw 4 ene, 


. it will be Baie „ * all 2 i w ic * 
| find upon the ſame Baſe, or upon.Equal-Baſes, 2 between 
the lame Parallels ( viz, having the ſume Height are Equal ons | 
to- another. (37, and 38. e. ES th E 3 
| . For all Trian noles are the Halves: EY th ir Sireumſeribing be. 
rallelograms; and therefore, 128 the Wholes be Equal, -theit | 
5 Hal ves 3 4 be Equal. . 


Ee e THEOREM. 


Paral FRE ( and conſequently Tring) EY his I „ fa | 
Height, have the ſame 3 ae ** R 1 rag "N00 ö 
a - (2086 6. 25 e e 


2 . £ 8 


Dram AF. Parallel 6 BG, and x 1 
draw A B, C D, F G : oben 9 
diculars to hem. CHIP : 
Then will By X 4B = = ABCD. . 
And becauſe * B, there- 
fore DG «4B. XS See: © 3 
And conſequently, 44 BD: A Cc DG: 3D hy We 


THEOREM XXII. 


7 Like Triangles are in Dupli cate Ratio to that of their Homologots 
Ks Sides. (Ao., )- . 


That i is, the Area's of like Triangles, are in Pro opartion one 
do another, as are the ring of their * Sides. 1 
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Demonſtration, 


Suppoſe the WA BC D 
ad Abcd to be alike, 
and their like Sides ro be © 
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fry + led B ple; ( Be) the. ur 5 

1 #he Obeuſe Angle ( D) # greater than the 
Squares f the othe Two Fes and C) by. a "double Reck. 
Angle made of one of the Sider ( B) andthe Segment or 
Part of that Side produced * 2 until it meet with the Pars. AED 
=_— (2) 2 e . | 5 e. e 5 e 
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Hence i it 8 criti; ED if the 2 of. any Obruſe.an . Ti. BER 
angle are given ; the Segment (a) of the Side * uced, o. 
the Perpendicular (P) may be eaſily found. W 


THEOREM. XXIV. e 5 ; A 


IF a Perpendicular (a. P) be let fall in any Ap eel A 


Triangle ( BCD) the Square of either of the Two Sides 95 Y 


s D) % left thas the Squares of the other Side, and that Side 
upon which the P ? 


erpendicular falls (viz. C and B) by 4 du. 
ble Rectangle made f the Side B, and that Se S ny Part 
of ir (viz. a ) which lies next to the Side C. IFN 2) 
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CC=PP-t aa ; Per Theo, WW 
B — 4 =e Per Figure. 
BB — 234 E- aa = ze I 
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Corollary. + 3. 5 


Hence it follows, chat if the Sides of any Aoute-angled Trian 
gle be known, the Perpendicular (P) and the Segmaues of the 
Side whereon it falls (viz. a, e) may be eaſily found, 
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CHAP. IV. T5 


The Solution « ſeveral Eaſſe Pꝛoblems in Plain Grone); 
whereby the Learner may (in part) perceive 4be Applicati- | 


„ on Uſe of | the foregoing Theorems. 


Note, When a Line, Or the Side of any Plain Triangle, is am 
way Cut into Two (or more) Parts, either by a Perpendicular Lim 
let fall upon it, or otherwiſe ; thoſe Parts are uſually callad Seg- 
ments; and ſo much as one of thoſe Parts i; Longer than the other, 

ꝝ called the Difference of the Segments, oy 
And 'when any Side of a Triangle, or any Segment of its Side x" 
given, it i uſually marked with a ſmall Line croſ it, thus —x | 
and thoſe Sides, or Parts of Sides that are ſought, are marked with 
four Points, thus obey „ 


Mioblem r. 
To Cut or Divide a given Right Line (as S) into Extrean 
and Mean Proportion. (II. e. 2.  __ 
That is, to Divide a Line ſo, that the Sguure of the Greatr 
Segment (or Part) a, may be Equal to the Redungie made of 
the whole Line S, and the Leſſer Segmente. 


11 Viz. | x Se = ia. by the Problem f & 


2 
N = 1 +8 
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_—_ —ͤ +7 mand R r 


2 ad 3 4 FF =S - 2. 1 axiom 5. 


4kͤ $1 aa = $$ — $a 
5 + Sa 6 aa + $a = SS 
_ 6, Solved [ 7 | 2 = 188. — 28. Vi Vide Pages 195, 121 


* 


Note, The lat Probliin cannot be FP: Anſwer'd * Numbers; 


but Geometrically it may be perform'd thus. 


1. Make a Square whoſe Side is SS the given Line, and 


Biſſect one of its Sides in the Mid- 


dle, as at C 5 upon the Point C ö r 
defcribe ſuch a Semi- circle, as will! FN 


paſs through the Remoteſt Points of . 2 1 
the —_— and Compleat its Diameter. 2 K „ 


2. Then will either Part of the Di- 1 
ameter, on each End of the Side F, Be = a, the Greater 
Segment ſought. | 

For a -S: 8: 123 6, Por 1 13. 
Ergo, aa —+ Sa = - SS. Which was to * done. 


Pꝛoblem 2. 


The Baſe of any Rig hi- angled Triangle, and the Dif prence FE 


tween the . and Cat hetus being given; - Ib Kea the. 
Cathetus, &c. | 


| 115 = 73 
Ler | 2 432 | 
And | 3 | a = Catherys fought | * 
Then 4 bb aa dd - 2da + a an 7 
| n Wee. cor, II. "my 5 
4— 245 = dd + 2da | 1 : 
5 dd | 6 | 2da=bb— dd is, 
: bb — dd on 
6 —2d|7F4= 22 = W 
hp 8 b : d ＋ 22 ::d :b per Theorem 13. | 
gs —iIs| oy = — 243 Z As before at che 2. ſas ER 


4 


„ 8 lere 


4 4 \ : 1 : 
# a 4 : 4 A N » 8 \ of ym - e bee ee 14 of . * 55 W Cri bf 3 
7 £ a4 n 7 1 RK: * - 
oo Sk. TT. r — — —— * — . 3 . 7 * 
1 0 4 bY 2 1 . 4.4 * 
Zi Elements of Geomecry. Part III 
1 a CY . 8 4 
»0 

[2 b * N 0 4 ; " 78 y - % e # *« SES 2 ITS EY 15. 0s avs FI) ot 1 3 

. 14 uf 


Here you ſee, that either way Raiſes the ſame Aquation 3 
Neither is there any conſtant Method or Road to be lava in 
Solving Geometrical Problems; but every one makes uſe of ſuch 
Ways and Theorems as happen to come firſt into their Mind, the 
Reſult being every way the ſame. „„ 


181 


„ . Problem 2. . i - 
The Difference between the Baſe and Hypothenuſe of any Right-an: 
gled Triangle, and the Difference between the Cathetus and Hy- 


* 


pothenuſe being both given; To find the Triangle. 


" — — — mr} 6 


— 2 — — — D £ g — — 
.< 7 — ” 
- — — 1 — - 
3 ar 2 — _— y — . — 1 >, 2 
4 3 — EI" — — re . r — 5 _ 
A 2 2 8 2 r ERR — — re 2. IT dre BEES 2 > 3 6g — 
— — head * o <4 — — 2. —— = —_ 1 
— — — — —— — — — — — 722 — — —— ls — ——— 
rr „ n A, ve 2 — TT TIEN 
— — wo - d — — — — — — . 2 
— — * pee - — 
Te I * of by hs N . * * PF y * E vo 
[1 7 N 7 N 
* 7 


2 32 

„ ä 1 
d--x-+a== the pot. ; 
2 Cby the Prob. 


x taAHhe 


Let 


dd -|- 2da -|- aa = yy 
&& - 2&4 + aa —ee oe Ho oro f > 
dd-\-2dx + 2d4a--2xa+ xx+44=0 Hypotbenuſe, 
| dd-j-2da +2xa+xx+ 2a =y Hee 


4 


O O Q HB =» 


The Two Laſt Steps are Equal; per Theorem 11. Conſequently; 
if thoſe Things that are Equal in both, be taken away, the 
Remainders will be Equal, Per Axiom 2. 


1" Ov» 0A ww pW3 


ia. [ 10 44 = 2dx 1600 
10 w 2 11 #= x 24x —:40 ; | LE ed 4 1 
1 11 [12] d-| 4=72 =; The Baſe. ares 
2 0-113 ]i3}x + 4=65=e heels, 

1-- 2-11 141d + x+4a=97 The Hypothenuſe, 2 


* ＋ 


I 


| %ͤ 

The Hypotenuſe, and the Sum of the other Two Sides, of any Right- 
angled Triangle being given; Thence to find the Sides. 

Let [1]H =97 '% 
And [2ſa+e=S=137 
ada ee = HAT - ; 5 3 
aa A 240 ＋ ee = SS —ͤͤ!„!„ͤ p—_ 
ä NATE 
a4 — 246 -|- ee = 2HH — SS 
a — e =V 2HH—S$ 


— 


AG 


* . 1 3 


c 4. "of Reſolving Drovlems,” 

2+7| | 24 = LH = 144 
1 N —— — 2 Baſe ele 
1 10 . $— * —.— —855 65 —— 
= Problem. 5, 


The Hypotenuſe, and the Difference of the other Two Si FE: of any 
N gbe- angled Triangle being given; To find the gs: 9 5 


Let 1 h = 97 As befoee. © 
And | 2| a—e=d=7 Quere 4. 
4 per Fig. | 3| aa ＋ ee = bh 
| 2 & 2 442 — 24e ee =dd 
3 — 4] 5| 2e = b — dd . 
3 + 5 | 6] aa+ zd + ee =2bb—dd _ 
Wc wz2| ja+e=vahb—ad T 
hp 2 + 7| 8 24=d +v 2hb— dd = = 144 
B38 —72| 0a = 792 7 
N 7 — 2 |10| 2e —=4/2hb—dd : d 130 
; I 1E. =: 65, .\ | 2 
Problem. 6. 4 
In any Right-angled Triangle, ei ther the Baſe, or Catherus, and 
a the Alternate Segment of the Hypotenuſe ( made. by a Perpendi- 


cular let fall from the Right — being N 'To Nd the 
bother Segment, &c. | 


-.. 2 


FI 


t 1]c=45 The Cathetus | 

And 2|b = 48 The Alternate Seg. -.» 

Then | 3 diet ers Quere 4 ; 
3 SER 4 | ba — s 

Again | 5| © — aa ee Per Theor, 11. 
4 5 6 ba ce — aa 
6 + aa 2/4 ＋ ba=ce 780 
7, Co | 8 4 ba ＋ Abb =ce 4 4b 
8 w =D Ne 

10 4 — +3 2695 —th= . on for 2 ee. 


I fhall 


1 mall now ſnew che ee, —— or r Salaten | 
the Three Caſes of Quadratick Ægquations, promiſed in Page 202 
Let the Firſt Example be that above, viz. aa-+ ba = cc. Caſe i 

Make the Coefficient b, and the me of the TOs 
(which is here) c, inco a Rs ht. 
_ angled Parallelogram (pe blem 
13. Chap. 2.) And upon 2 middle 
Point of the Side = b, deſcribe 
fach a Semi-circle, as will paſs 
through the Remoteſt Points (or An- 
gles) of the Parallelogram, Com- 
pleating irs Diameter, as in the 5 ine, Then wil 
either Part of the Diameter on each End b, be Equal to 4, 
the other Part will be a +6, And the Side F will be a Me 
. Proportional between rhem, That is, 4 5 8 5: 0 2 0 
Per Theorem 13. Conſequently aa -\- ba ce. Which wy 
to be done. „„ 


* 
-v 


. 
800000400000 


"Problem 7. 


The D. Ference between the Baſe and Cathetus of any Ri ight-angle 
Triangle, and the Perpendicular. let fall from. the Right Auk 


1 on the . bei "g given; Thence to N the "A 
ae, &c. 


4 15 The Diff of the er. 4 
5 = 36 : 
4 The Hyperenuſe. 
1 : p:: 4: 

de -j- ee = pa | | ROD 

dd -- 2de + 2ce = aa Per Theorem 11. 

2de -|- 2ce = 25a 

dd = aa — 254 Caſe 2. 

an — 274 -f. % = dd = m 1327 

„ I = 39 — 

— +v 1 &c. ſor ber Sts, 


1 

2 

| 3 
4 
5 
5 
5 

8 
9 


The 3 Conſtrutien 4 this cle 2. vi. bees 
may be perform in the very ee | 

ſame manner as the Laſt Caſe = . 

was. That is, by making a 5 5 
Right - angled Paralielagram of | 
the Co-efficient „ and the 
4dd, vis d, &c: as inthe e eyes 
Anne xed Figure, | e eee? 


= 4 


Then will the Greater Part of the 1 en to one End f the 

Parallelogram, be 4 mag rhe Leſſer Part will be 4 — 2p. 
r 4: 4: d: as — 2p, Per Theerem 13. 

| Conſequently, 4 — apa = dd. Which was to be done. 


- Pyoblem 8. 


The . of any meV ng iy Triangle, 2 ah Perz 
lar let fall from the Right-angle upon the Hy potenuſe, 7 hen 
os To find the Greater Segment of 1 a a 


14 The Hyporenuſe. | 
„ 
34 —e=+< Quere « 
| aſ4:piigie. | 
TE 
& | 30 a m—_— 
La h —a=e 
mM 3 0 6 75 
wh $, S704 2 3 
* 7 X a| 854 — az —_ caſe 3. 
s = | b 
9 CO [10| -a 2 =4bþ— pp = 110,25 
mn WBC 3 [ue — = -— == 10,3: 
\ 11+2þ 12 4 = 7 + bp = 48 Or a= 8 


The Seal Conftruftion of Caſe, 3. viz. 8 . aby „ 


may be thus perform d. Draw a es OR 
Right Line (of any convenient OO 
Ln at Pleaſure ) and near its Mid. 
dle Erect a Perpendicular p, wiz, of e 

| the ſame Length with the Root of the * 1 

5 8 2 2 42 

hy Reſolvend , From the Top Point or u- Is CY 


Ae per End of that Perpendicular, F * 2 4 . 

Half the Length of the Co- efficient, | = 

-di viz, 2h, and upon the Point where 2h juſt . — the Fick 
Line, I with the ſame Diſtance ) deſcribe a Semi- cirele; then 
will its Diameter h, be cut by the Perpendicular into 
Two Seg ments, which : are the Two Values of the Root 4, vi 
the Greater and Leſſer Roots, both taken together being always 

6 Equal to the Co-efficient, (vide Page 201. | 

P For bo a: piref'ta Per Theron a8. 

Ergo ha — aa =pp Which was to be done, 


= -- problem 


J2o "Elements of cone Part III 


78 | 1 
piübtem 9. 
The Perimeter coi the Sum of all the Three Sides) of any Rite 1 
angled Triangle, and its Area being given 3 Thence, to find 
each Side. 9 
ae == 234 The gm of the ider. 
Zzae = A The Area = 2340. 


aa + ee =yy Per Figure. 
as = 44 

4. a4 E 4 
4 ＋ e=s — 5 

aa + Ze + ee = 55 — 29 +» 
»+44 =s =29'+ Jy _ © 

25y = 55 — 44 = 45396 | 

| 16 — 44 24 

—.4 2 7 = = 97 The Fyporenuſ. 


6, 10 [II[2 - == —y = 137 

3 — 4 [12 F 
nene e =4/49 7 

11+13 [1422 — 137 ＋ 7 = 144 
13 2 15 4 =72 The Baſe. 

11—15 16]e = 137 — 72 = 65 The Carherur: 


O G bw —M » 


Moblem 10. 


In any R; ght- an pled Triangle, a Perpendicu ler being let fall from 
the Right Angle, upon the Hypotenuſe ; If the Sum of each Seg- 
ment, when Added to its Adjacent or next Side, be given; i 
Thence to find each Side and the Segments. i 


Vz. If IIa A= =108 
And | 2 e yy = x = 72 
To find . 22 2 


1 — 43 2 — 4 | 
3 & 2 | 4| uu = 55 — 254 . 
4 — 44 5 un — aa , — 25 = pp 
3 an SS 
6 S 27K — 23e ＋ ce = 
7 8K — 27 = — ce = pp 
5, 89 — 27028 — 254 

10 


per Fig. 14> au 
10 „ li de=pp - 
5, 11 [12] 4e = . = 2:4 


i 


2 — 25 
234-25 |27] 4 


< 3 Edad ates tad 


OR : | 


Subſtitute 
Then 
20 
21 WY 2 
22 — K* 
1 — 23 


per 13 


Chap. 44 "Of Kelolving Böden 3 


26 


== 60 == 6 Mo 


2—— 
as 


2 $3 4 44 FV > 
0 = 2 nb 


27 — — * \. 

K Mts Phe 

xa = 514 — 2504 + 2346 — 4% 21 

2544 + A . 4354 — ga =: 2550 
2 


4a + 3 + 234. — 4 = x. 


= IE. 0 5 

aa + 2xa= = 7776 

aa + 2x4 -1- * = 75 + * == 11025 | 

2 2 . —— XX — 105 99 N 
= 75 xx  —Xx = 43 

Ea 23D | 


= =45 = the Catheris, | 
iP oY 5 = by A. * e Eypotenuſe. _ E: 


- pablem ER k 


The Difference of the Sides, of any Oblique-angled Plain Triangle; 


Se 
the Difference of the Segments f the Baſe ; And the Difference | 


between the Greater N a ins Baſe being i ; To find th 7 79 


Baſe, &c. 


1 


I The Dilference of PR Sides == 404” 
Let J-| 2| b= The Difference of the Segments = 495." 
& 1.3] x = 165 — The Differ, of Greater e one LO 
And | 4| a = the Leaſt Side. . 
Then | 5| 4 1 + 4 a +x= ths Baſe 
And | 6| dax: daa: d: 155 
Per Theorem 16. 
6 2 db+ba+ bx=dd + 147 
= el 2da —ba=db + bx — dd 
bb» bx wo dd 
$===2d=b 9142 — 2 r 
I 9.]L0{.d -- 4 = 780 = the Gre bet Side. a OG 
TE In 10, 14 d l= 94 = = the > Baſe. z wy 8 
n v4 , 2 Ce. : | 


The Difference of the Sides, 
1 the Segments of the 
the re Angle, bei 


we 
4 85 
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Ry 


. nes 4 1d 


22 — 
eee 
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” 
See 


Nu 


* 


8 
93 


4 + 24 = = = the. Baſe. 0 25 85 3 . Dr. N 75 E 
— 0 ==) the Difference if. | 77 
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- +» 
re ; 
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* 4 
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** -* 
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3 dw . 
£ 
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3 o 4 
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. 
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* 4 
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7 4 N „ * *# * 2 
8 7 * * a * 
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* - 9 — 
8 4 > 2 
\ G 
; * 1 re. 
1 * - 
* 2 : 
Wo * 
# 2h * 
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: 8 8 3 
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ee, Num [25 .£ ='375 = the Leſſer Sils. „„ 
2 251 == 780 = the Greater Side.” „„ 


be Area, of am Oblique An led lain. Triangle; the Dife „ 
24 ehe "= e | the Ser 2010 the A 5 0 oo 
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bbaa - — Ad rus dddd = os, 
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ug = of 22 51 * 
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1 4 


Py 5 7 
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bba*— Fe 


44 44 — 
SM 


ba +dhag” - . EL | a*—20 


4 | 
ba*+bbaa 


IF Fi 
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* * 1 4 a 5 & 8 5 R. : F K 
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* 12 7 . I 


Sz 


e. MBA a 4 
L— 2ddba* ddbbaa 5 
bb — - dda* - 1 334 3 ddbbaa == 


aaaa — ddaa 
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e TIS bo 1644 
aaaa —Addas rh: | 44ddy = 8 —. Wha, 


þ—ad* +2 4 


1 — 
7 2 "A 
* * * „ * © 4 = * 7 
2 45 b 


„„ Toy 
4 dd. TEE 3 


bs, 
164 * 'dda* 


<1 6AAid 


| rnd 
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ro aa 2 2A. 2 Bel 
8 3 N 
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There's 1 an ;n Oblique: led Plain Trien oth; 
lar p; let fal que Ang Vertical p | 57 
Side, and the Baſe are g iven; An 
rence of the Sides into 1 Tea Ky 
the Difference of the Segments of M . 
the ws pes of the Ba „ Sec. 3 


8 2 YI ping K 8 

% 36 = _the Leaft Side. 
DR 91 = the Ba ee }Q 
3 N ee, Ats 8 
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* 
8 
1 
us 


13 — 4 14 — 4s 
14 + 2cca 13 444 2c = eB... 
15, in Num. 161. aaa 2 + 62724 = 

The value of 4, in this Equation; may 25 fornd a 
Examples Page 238. viz, by putting 1+ e=4a, 
in n thoſe IE. 2 will find 4 ==37,55 $02 
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The Three Chords or 8 bers of Three 8 compleating a Semi- 
circle, being each given; Tbence fo find the Dz ameter of that 


Circle, 


one of its Sides be the Diameter, 
gi den; 3 Men to find the Diameter: * Re Sy Je. 
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X I 4 F 
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The Value of. 4, in this Equation, - 5 
third Example, Page 241. That i is, by « 4 
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in BY vY voy DELLS Oh © 1 i yp) | q 
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Ibu peculiar Property _ the Parabold,n was «fe Publiſhed 1 
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. + | «i; | | Hp 
7 f 80 ; 1 
- i * 7775 


<WF-\-. 
3 . 


ſp ABAP, my Jp gen Tuer e Let 5 248 that 4. 
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Concerning the chief Properties Ci the Pera; 
Note, Am part of the Ari of an Hyperbola, which s 55 


ä 75 called an Abſciſſa; 45 in the Parabol la. 


Sec. 


T 9] Plain of every „reg, is TE by chi Gennd 
Theorem. 
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D. | Diameter, | 
2 | Again, if, the . is 3 oſed. ro be Cut by 68. real v ta its 
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Then . : Ta xS4 : tab 


"Theſe eee Sn Property of Hyper bla, 
and do only differ from UE of the i in che . * 
And —. As plainly are all the 54 
following Proportions. 1 WAI arts 

That is, if we ſuppoſe TS TS, the Dan. r 

verſe Diameter, common to both Sen. hg 
ons (viz. both the Elipfi 3s and Hyperbe: | 
la) as in the annex d Scheme. 
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(in a manner) be found as in the 8 Nr err —_ ove 
to Changing of the _ Fo, 


Sea. 2. To find the Latus Kereum, or Right Parameter 7 
any Hyperbola. 
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To them bring in the Tranſverſe TS fora Third Term, and by 
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Forms 222 Then will FR 
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Terms. in the Series. Increaſes; : the Ne M4 6 90. 
50 ; the Exceſ7 being always = on 2 5 which, if we 
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6 awry r rather nothing. As in the Laſt Lemm. 
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any one deſire a further Demonſtration of t Series, he — 
(1 preſume ) meet with ample Satisfaction in Dr. Wallis Hiſtory 


of A dere Chap. 78 and 79, wherein the Docter concludes e. 
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Thus having ſhew ed, hatin Wedges of Laterals | a or 
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The eee of this Lemmæ to Sn 2 


viz. to Liner, Superficies, and Solids, Ugh de | by * 8 gr: 
ing the OPT . png | 
a Tha every Line is ons ro confi br be emp 2 
an Jafinite Series of Equi Point.. os i 


2 Surface ( viz. the Area of any 8 Jt ro conſiſt of an 
Infinite Series of 8 aner Streight a or N WP 5 as, 
the. Figure tequires. 3-9 8489 Nye en 3 


3. A Solid to confiſt _ an . Series of Plains 0 Ser 3 
ficies, according as its Figure requires. 15 | 
Not that we ſuppoſe Lines, which have really no-Breadth, can 
fill a Space or Superficies ; Or that Plain, Aich have not any, 
Thickneſs, can conſtitute a Solid: But by what we here cal 
Lines, are to be underſtood ſmall Parallelagrams (ar other Siper- 
fies) Infinitely Narrow; yet ſo as that their Nadi hs, being at 
taken and put togerher, muſt be Equal to ar” CPs e are. 
ſuppoſed to fill up. © | 
And thoſe Plains or Superficies, which are! ere ſaid to ehe 
o mute a Solid, are ro be underſtood Infinitely Thin; yet 'fo as char 5 
MW their D ths or Thickneſſes ( which are ee 4105 called Liner, 
ad being all raken ebe muſt be 1 to the eee of the pro- 
nd poſed Solid. E ue ee 
from: Now in order to Pad 5 this Hyg theſis ay Kite for a Mr 
do underſtand as I can; I ſhall here __ a very 2 1 fa. 
{mays miliar Example. | Ry 
Viz. Ler us ſuppoſe any Book 1 to be compoſed, or made n ap of Wa 
100. 200, 300 ( more or Leſs) Leaves of Ns Paper; ſuch a 
Book, being cloſe put together, will have Lengel; 2 d 
Depth or Thickneſs, and therefore may (not improperiy) be called 255 
a Solid; and each of its Edges ( being evenly Cut) will be a'Super-* 
ficies compoſed of a Series of ſmall Parallelograms, every one of 
their Breadihs being only the Edge of a ſingle Leaf of Paper ; Xe 
And if we conceive the * me one We thoſe Leaves, rag 
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. and Figure of that Bon ; 8 . 
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Seri es of equal Plains, Parallel and alike to chat of its Baſe. 


XI. A Pyramid is a Solid bounded or included within . 


ain Trianglet, ſet upon any PolygoniusBaſo," their Perti- | 
Le Angles all meeting together in a Point; called the Vertax:; and 


takes its Name from che Figure of its Bae : wax; if ir have a 


Square Baſe, it's called a Square A e 5” ua a —— Ts __ 
called a Triangular Prramad; mt. | 


XII. A Cone is only a Round Pranid etch hack beens 
dy defined in Page 3 55 Sec. 
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XIII. The Solidiry of every Pyramid is rp or conſti: | 


rared, of an Infinite Series of Plaint, Parallel and alike ro chat 
1 a te in nene 
the Vertex. 8 2 


XIV. A Sphere or Globe ( Ps 4 Ball) i is: a x Solid 1 bounded or 


included within one regular Superficies, being formed or ge- 


nerated, by the Roration of a Semi-circle about its Diameter 5 
( called the Sf of the Sphere?) And its Solidity is 1 
conſtituted, of an I 8 Series of Concentrick Circles, wh 
Diameters are the Chords of -thar Circle 'by which i it Was fotn 


with one regular Superficies, formed by the Rotation of a Semi- 


ell ipſis about its Tranſverſe Diameter (called the Ax of the Sphe- i 
roi); and irs Solidity is conſtituted of an Infinzze:Series of Concerns 


trick Circles, whoſe Diameters. are the e of 2 A 
by which it was formed, _ >. 
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roid, being formed by the Rotation of an Ellipſi about its Conmu- 


gate Diameter; And it's like to a flat Turnep. 
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of the Parabola, 
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Infinite-Series of Circles, whoſe l are Nb Lines Pas 
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of the Radius into 3t3 Arch. 


CA x AB 
Tat th, * = the dra of ACB. 1 


| - Demonſtration. 3 
Suppoſe the Radius CA to be divided into an Infinite g Serie 


of Equi diſtant Points; as 4, e, I»; &c. ce 


and through / thoſe... Poznts. there were 


ches in Arithmetick Progreſſion, beginning at 


appears by the Figure, wherein the Greateſt J_.- 
Term is AB =—L, and Number of Term. /*. *: 
is CA=N. Bur zNL.=S. the. Sum 3 
of all the Series, per Lemma 2. And 

S = the Sectors Area, per Definition 3. Q. E. D. 
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12 * 8 
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THEOREM. v. 


| The Areaof every circle, # Equal to Half the Retengle of _ J 


Hts into its Periphery. 


at *, according to Archimedes, 4 Cirele 2 Equal to 4 "Right- 
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* <Equal, one to the Radiis, and the other to the Perimeter of | 


* Circle. Pro 1. de Dimenſione Circul. 


The Truth of this Theorem may be eafily deduced from the | 
Lat; en if we eee Laſt Seer to be one eight Par | 


2 ci 


848 CA. 
aj 


-&4: 
8 


2 13 2 lc 8 SPERM - 


a e 185 ts 2 4 8 1277 
But 4AB = Half the Cireles Periphery ; 


I „81 


are often * in com. W | 


# 
— 
W 


S SCSeg rns. 


2 10 eee and: 3 Solids, . 


2 If the 8 be Unity or 1. the Peripheriy will 
de 3,14159265 Ge. r Theorem 3. | 
Then 1 ee . 6,78 5398186 &c. (or 0.7854 re com. 
mon Uſe) will be he Area of chat Circle, 


Scholium. 


3 hence naturally flows the following Proprtio bauen EE: 
the Sjuare and i irs Inſcribed Circle. : 


Us” - As the Perimeter ( vi; N the Sum of the four Sides) 
$20p02110n 4 any Square: Is to its Area :: So is the Peri phe- 
E-; of the Inſcribed Circle : Jo its Arad. 2 


That is, 1 NG 1 =D= the . of the ee and ; 
the Diameter Of its Haſcribed Circle. : i 
Then 4D = the Peri meter; DD = the 


Area of the Square: And 3,1 41 895 3= = the. 
Peri rhery of the Circle. Per Theorem 3. 


Bur 4D: DD:: 3,1416D : 0,7854DD= | 
the Circle's Area. 


And if D = 1. Then 120 =4 and | 


DD 83 A * -= = 1. And the Fine Bl. I 5 
will be 3,1416. | | 7% 


Then $2: 1:7 1 6 „7854 Se. Asi in che Eximple above . 
5 And from hence may be ealily deduced the following Theorem. x 5 


THEOREM VI. 


| The Area 3 of all Circles, are in Proportion one to another; 2: As | 
the 2” of their Diameters. (2. e. 12.) 


For if D D the Di neter of one Cirele, and 4= : rhe Dia- 
meter of another Circle. 


Then will 0,7854DD be the Area of one Cirete, 9 8 4 
will be the Area of the other Circle. As above. 05 a: 


Bur 0,7854DD : 0,7854dd : DD: dd. Or thus. 
Let D = the Diameter, and P = the Peri ;phery of one Circle. 


=_— 


ce? * = Ml ME ns. 
a . whe gs r 
. 8 * e n n 20 # hed 


d = the Diameter, and p = the Periphery of another Circle. 
| | Then 12D 2 b = A the Area of one ci’ 
1 And | 2 4d * 25 = 247 = =4 the 48 of the other Circle. Per 
1 1x 43D 44 | TE 3 : 
+ 2.x 4 | 4] dp = 4a | 
| E3 xD | 5 h 


FEf _— 


** 


7 * 
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j Bur | 7 P: :: D: d. PerTheorem 3. 
ol 5. | D * 1 7 55 
| 18 1: of gDDe= AA. Thar i is, DDa = ddd 
| 9, Anal. 10 DD: A:: dd: 2. Or A4: 4 :: DD: dd 
4 | PET 5 Corollary. T2 1 


Hence it follows, has becauſe the Square of 1. is 1. (in 
1X1=1) and 0,78539816 Se. Or 0,7854 is the Are of 
the Cirele whoſe. Diameter is 1. ( As before) therefore it wil 
be 1: 0,7854 :: So is the Square of any Circle's Diameter: Io 

its Area. And becauſe 1. is the Firſt Term in the Proportion, 
therefore o 7854 may be made a conſtant Factor; which being 


Multiplied into the Square of any propoſed Diameter, will Mer 
duce the Area of that Circle. 


Note, The Four laſt Theorems do plainly ſhew TY 10 of al 
the common or Practical Problems about a Circle, which for th © 
Learner's further $ ar faken, I have here Inſerted together Suppt 
fing as before, 


22 — the Diameter 4 
That = the Periphery & of _w_ propoſed Cirele, | 
| 4 the wires +." 

Then | W Prob.t. D, being given; To find 5 
rte 3416 D: P. Per Theorem 3. 
1 3,1416D = =P 1 | 

uppoſe = 32. nen 3,1416 * 32 . 10,5312 | 
Examp le che Peri t hery, ITY 


Prob. 2. D, being ia To fad A. | 
1 0,7854 :: DD : Per Theorem 6. 
„58340 — — 
Suppoſe D = 32. As hs” 
DD = 32 * 32 = 1024. 
97854 * 1024 = 904, 2496 t ho Area require. 


Prob. 3. P, being given; To find D. 


| becauſe r = „19 
D= 14 ——Þ Or therefore 0,3183P =XD 


This bein g 3 Converſe to the Firſt needs no Ex 
* me nn 


* 


5 


YO, Begg harry 


— Applied to > Superficies 8 Solids.” 43 


1 TT Ik & being given; To find A. 
2 9 216 9,86965HD = Þ PP 
| PP. 


— 


6 — 7 Or esa = - DD 


4 — | 8 DD = Or I an = => = DD 


W 
For | 57 = 1,2732 
Te: A. 
8 | Or „101 2PP=1 27324 

2 [Z 3 n : 
9 x &c. 10 12,5664 © = if Or 0,07957PP = A | 

| "Prob. = _ ee To find D. 
8 . 2 11 "Oy 4 Or D=4/ 1527324, 

1 „7854 7755 


Prob. 6. 4, being given; To wes P. 


lo x &c, [12] PP = 12,56644 Or PP ee | 
F i 


12 % 2 1 P =y/12,36644 Or P =v/ 


——— 


© ,97957 


— 


| Theſe Six Problems contain 1 all the 83 that can he propoſ- 
ed about finding the Periphery, Diameter, and Area of any 
Circle. 

But if it be required to find the Area of any Segment, or Part 
of a Circle cut off by a Chord, that Work will require a further 
Conſideration. 25 

Firſt, As to the Data, there muſt always be given the Diame- 
ter; Or, either the Periphery, or Area of the Circle, in order to 
find the Bine | 

Secondly, There muſt alſo be given, cirher the Chord, which | 
is the Baſe of the Segment; Or the Perſed Sine, which is the 
Height of the Segment. | 

hat is, either BG, or- 4 E, in the eee Scheme, 
muſt be given, thar ſo the Area of the ABCG may 0 found. 
hben it's evident (by the Figure) that if the Area of the 
ABCG be taken from the Area of the Sefor C BA 65 the 
Remainder will be the Area of the Segment BAG. 


And if the Area of the Segment BAG, be alien 7 hs 5 


Whole tea of the Circle; the Remainder will be the Arcs of 
the other Segment DBG. 


Fffz OY Exam» 


3 
a — — ＋ a © af Li | ks 
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1 Ack * "The wee of ee | LL V : 


2 


the Product from an Unit or 1. 


- 2 


c 


Example in Numbers. po ” TE, 
175 there be iven DA= 32. as in Prob, 6 5 
d 1 verſed Sine AF == 6. 
The FT 16. 
10 Da AF= CF-== 1a: 
Bi} +1 OR QCF — r 


Oer! 4 Hic cf = Br. 

„ dne BF. ; 
Then by the Doctrine of plain Ti- 

angles, the Arch BA = LBCA may 


7 of L 


be ſound in Degrees and Peri Parts; 


Thus BC: Radius :: BF : Sin ZBF 31,31 Degree, 
And then it will always hold in chi) Proportion. 


15 A: the Circle's Periphery i in Degrees: Is to its ts Priple 
Viz, - in Eque! Parts (according to the Dimenſions taken): 


So i the Arch in Degrees (viz. LBCA) : To he ſam 
Arth in Equal Parts. | 


That is, 3605 k 100,531 CO 51531 p e 
n 14,3284 x 16 229, 2544 the Area of the Sector BCAG, 
5 12,49 X 10 124, the Area of the AB CG. 


heir Difference 104, 3 $44 = — the Area of the Segm. BAG, 

Or che Area of any Segment may be otherwiſe found, ( at moſt * 
uſially it ) by a Table of the Segments of a Circle whoſe Are is 
Unity or 1. The Conſtruction or making of ſuch a Table, is 


very well laid down in Mr. Darie's Book ot Gauging, Chap. 9. 
Which he performs in this Problem. 


Pꝛoblem. | 


In 4 Circle whoſe Area n Unity, and its Diameter Cut by Chon | 
lines into 1000 Equal Parts; To find the Segment to am verſe | 
Sine propoſed, not exceeding 500 of theſe E;ual Parts. 


1. Multiply the verſed Sine propoſed, by ©,002 a Subſtre? 


2. This Remainder you ſhall ſeek in the common Table of 5 | 
tural Sines (the Arch being Divided into Degrees and Centeſſin ima 
which being found let its Co- Arch be Doubled, and called 4. 


6s. You ſhall find the correſpondent Sine to A, which Tia | 
being found you may call S; And then ir holds.“ | 
6,2831853) o, 917433272 54 — 8846 == the Segment eg 


* 2 
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Now this Segment being chus found, if you al dus it from: an 
Unit, you have the Co. Segment, &c. | 


Note. Notwith flanding what hath been „ fold; inthe Ry "IM 
of this Problem, it ven often falle out, that the Remainder there 
ſpoken of, cannot be truly found in the Table of Natural Sines; 
therefore in this Caſe my Advice u, That you make Two Operations, 
One with a Sine the next Greater , and One with a Sine theme .t 
Leſs; and in ſo doing you will be ſure to have the Segment re- 


quired bounded between the Reſults of thoſe Two Operations, 


Example. Let it be propoſed to find the Correpondend. Mm 
| to the Verſed Sine 263. | 
Firſt 263 x 0,002 = 0,526. and 1 — 0,526 = 0,474. its 
Arch is 28*,29 being Leſs than jult ; its Complement is 67 
which being doubled, is 123,42 = A 
Then 101745334 = 2, 154086286 
— , 8346556 = 8 The Sine 6-4 
6,2831853) 1,319430686 ( 0,209993 the 3 
Now I malte 4 ſecond Work. 


263 being Multi plied with 0,002 is 526. and 1 —526= = 0,474 
its Arch is 28%, 30 being Greater than juſt; And its —_— 
ment is 61,70 which being doubled, is 123,4 = . 
Then , 1745334 = 2,1537372 | 
e, 8348428 = s The Sine of 4. 


6831853) 1,3188894 (0,209907 The Segment. 


80 you ſee by theſe Two Operations, that the Segment | is bound- 
ed, and tis very probable it may be 0,20995, _ 

Bur to abbreviate this Large Factor, and this Large D3eIfor; 
I ſhall here Inſert ['wo Tablets of them, which will be A for 
ule and Exact enough too. 


Diviſor. Falk. Mn far Mr. Dary; acl 


6,2832 [1] 501745331 have here Inſerred to ſhew the 
12,3664 |2 ,0349066 |2| Learner, how by the Help of 
18,3495 3 0523599 3 theſe Two Tablets, and a Table 
23.132774] [,0698132 | 4 of Natural Sines, he may Eaſily 
31,4595 [|,087266515| make a T ble of Segments, 
| 37,5991 |6| , 0471976 whoſe Uſe ſhall be ſhewed far- 
43,9823 7 {,1221730|7| ther on; vzz, when I come to 
3,2655 86 „3962638 treat of practical Gauging. | 
55,5457 ol i SY 0796 | 9 In the mean rime I ſhal Pere 


pon Deen: + ay down another M hod , 
5 To. 


For according to the Property of che Circie 


| N 


. 


- 746 95 "The Iriehmerick of Janis Part V 5. 
8 To and hs Area of any Segment of a Circle (very near) * 2 


New Theorem, without the Help either of a Table of Sine; or 
Segments, having the ſame Data as before in Page 404. 


N the Radius, or 2 Diameter of the given Circle. 
Vi kh 


d = rhe Difference between the Verſed Sineand Radi. | 


C = Haff the Chord of the Segment S Baſe. 


1 e ee ee „ 
Theozem 4 INT Ls * xC = $, the Area of the Sn. 
Example. Suppoſe KEY c = 16. 4 FC 10. and 
C=BF= 12,49. before. 

Then 25 RR = * 15Rd = 213,333. dd = = 100 
FF: — 3133333 = 14Kd + dd 
IIA == 34 qo aries (8,3529 


Laſtly 8,3529 * 12,49 = 10443276 oy area of the $ Ser 


ment BAG, As before. . 
THEOREM vn 


As Squares are to the Area's of their Inſcribed Circles; 8 are 


e PREEeNs to the Area's of their Inſcribed Elipfis, Is, 


| As the Square of the Diameter of any Circle: Is 70 5 
That n, < Area :: So s the Rectangle of the Tranſverſe and Conju- 
ow Diameters of any Elli pſis: To its Ares. 


Demonſtration. 
Circumſeribe any Ellipfis with a Circle; and ſuppoſe an Inf 


nite Number of Chord Lines drawn therein, all Parallel ro the 


Conjugate Diameter, as thoſe in rhe annexed Fi Le; Then it will 


As (DA) the Diameter of the Circle: Is to (Nn) the 
Con jugate Diameter of the Ellipſis:: So 5 (BAB) am 


72 | Chord in the Circle: To (bob) » its reſpeRtive e o. 


nate in the Ellipfis. 


ir 3570} ES Tan Ta = OD 
And by the Property of the Ellipſis 


it is [2] UTC: NC: : TS Tax Ta: Oba 


2 
1, 2 3] OTC: ONC:: OBA : Oba 
3, hence 4 TC: NC :: BA: ba 
Conſeq. 5 2TC: 2NC :: 254: 20 4 

6 

7 

8 


That is, 6 DA: Nu :: BZ B: bab 
Put D = 2TC, and d = 2NC 


Then 


D: d:: Chord BaB: Ordinate bab, &. 


— \ v. 
* 1 8 e $4 
77 uk 
© : 
; 8 


cumſcribing Circle's Area : Eliph "2 7 85 


TY n . 


do conſtitute the Area of the Circle, per Definition 3. - 


And the Sum of rhe like Series of their reſpective Ordinates, . 


as bab, do conſtitute the Elipſis Area, per Definition 4. 


Therefore D: d:: Circles Area: Ellipfis Area, per Lemma 6. 8 | 


Bur D: d 7 DD : Dd,  Whence it follows, 


Thar DD : Circles Area: :: Dd : Ellipfis Area. Q E. * 
Conſequently, As 1: 18 to o, 7854 :: So is the Rectangle 


or Product of the Tranſverſe and Conf we Diameters ty any, 
Elipſis © To us Area. 3. | 


Example. Suppoſe TS=36: and Nu = 16. Then 36 * "cM 376 5 
And 576 ee = 452,394 the Area of the Bligh. 85 


| Corollaries. 1 Tor 


2 Henge it is Eaſie to conceive, that the Square Root of che: 
Rectangle or Product of the Tranſverſe and Conjugate Diameters; 
will be the Diameter of a Circle, whoſe Area will be Equal 2 


the Ellipſis Area. 


Viz. # 576 = 24 the Diameter of a Circle = to the Ellipfis} 


_ $a Segments of an Ellipfis and its ci rcumſeribing Circle, 
( whoſe Baſes are Parallel to the Conjugate Diameter, and of the 
fame Height) are in Proportion one to another, as their Baſes are, 
That is, BaB : bab : :: Area Segment BTB: Area Segment bTo 
Or TS: Nn :: Area Segment T B: Area Segment b. 


THEOREM VIII. 


Tbe Howe of every Elli pſis i a mean Proportional, between the 


Area's of its Circumſcribing and Inſcribed Circles. 


The Truth of this Theorem may be cafily deduced wow the 
Laſt; For ſuppoſing D= TS, and 7 


d = Nu, as before. Then it is al- 


ready proved, thar DD : Da : * Core 


Area. 

Bur DD: 1 Dd : 44. 
Therefore, Ellipſis Area: Inſeribed 
Circles Area :: Dd: dd. 

Per Theorem 6. | 


Example. Let TS = D 36. and We As before? - 
Then DD = 1296. And dd = 336: = 


— 


— 


N re Superficies and Solids. | 707 - 
Bur the Sum of an Infinite Series of ſuch Chords; 2 55, ? j 


: | 
5 * 
2% 
N 
** ES n x 
gt , 644 c 
. o hon 


| Then | 


: ? 
, F 8 z ; 
& , * : 
7 2 l 8 . * 
. 5 2 ? 2 33 28 2 
£ | 4 * N 5 * - , » * 2 2 2 fe 
PPP EEEPC ˙•w on ey te ho oO 


” ö 
1 . a 

1 . 7 go * 
P ˙wüwUͤͤ ² -. p ¶ 


- 
— rr a rar rr e 
- 


| * Suppoſe A — the El; pfis Area. Ihen according to the The. 
___orem, it will be, 1017;8784 : . A 201 „0624. l 
Etge AA=1017,8784 x 20, 624 = 204657,07401216 | 


_ Conſequently, y/ 254657,07401216 = 452,3904 = #, thx, 


Arca of rhe . as bel fore in the Laft „ 8 
N | Copdllary, 5 | 


From hence it follows, that all Sezments of an Elli phie, and 
its Trſcribed Circle ( whoſe Baſes are Parallel to the Tranſverſe Di. 
ameter, and have the ſame Height) are in Proportion one to ang- 


ther, as the Area's of the Ellipſis and Circle are. 

Thar is, Area of Circle: Area of a 1 8 Segment by b 
2 Segment BN ' 
Or, Nu: TS :: Are Segment b N b : Area cane BN. 


f THEOREM IX. 


The Solid Content of any Priſm (what Figure n its Baſe i is. 


of) u obtain d 5 Muleipoing: He Area of its Baſe . its 
Height. 


For Inftance, a reed fe (or a Prifm) 1s conſti. 
O 


tuted of an Infinite. Series of Equal Squares : * 
that of its Baſe BAA being one of the Terms, W G 
and irs Height DB or G4 the Number of all 5 
the Terms, * 3 
Conſequently, the os of BAb 4x DB=15554$4 
the Sum of all the Series (per Lemma 1.) which . 
is the Solidiry of the Parullelopipedon DB GA, . 
per Definition x0. JAE 


Example. Suppoſe the _ of the Baſe BA= 6 BE — 
and the Height DB = | N 
Then will 16 x 16 = 6 be che Area of che 


3 
\ 


— 91 — vec hs 


Baſe. And 256 x 42 = 10752 the Solid Con- 25 1 0 'b 3 


tent of rhe Paratlelopipedon DBGA. 
In this manner you may find the Solidity of all . Poiygo- 


nious Priſms, whole Baſes (or Ends) are Parallel and alike ; ; 


what Form ſoever they are of. 


That is, whether their Baſes are Tri angler, Pentagon! "Hexa- | 


; gons, Or Octagons, &c, 


T H E. 


\ 3 7 5 * * * 
— be 
7 
* nit 28 "I V. 5 
* "2 555 


Then rar 1 4 2547 9578541178784 the Gre 5 I 
256 * 937854 = 201,9624 the Le er Circles e 


LIN Pee” 


y Apia to. ; Superices and) Sa: 409 


e 


93 6 ADs, 


1 H E 0 R E 8 2 > ay 
Every Pramid 15 be Third Pate of the Priſm, mr 5⸗⁰5 him : 
Baſe and Height with it. (7. e. 12.) e 


Thar is, the Solid Content of the Pyramid B 2 45 0 LE 
Loft Figure ) is one Third of een wigs 'DB 66. 


Demonſtratton. n ORE 


For every . that hath a Square Baſe 5 ns ; Bdbs ata 


Figure) is conſtiruted of an Infinite Series of Squares, whoſe' Sides 


or Roots, are continually Increafing in-Ariebmerck Progreſſion, begin- 
ning ar the Vertex or Point V (See Theor. 2.) its Baſe BAba, be- 


ing the Gr eateſt Term (= LL ) and its Perpendicular Height VC 
or DB, is che Number of all the Terms (=N); Bir === 25 


the Sum of all che Series per Lemma 3. and 1 . Solid 
Content of the Pyramid. BY A, per Definition. Th i Lt 


mple. Suppoſe the Side of 2 Firamidr Baſe be BA - =_ é. 
* 1 VC 42. Then 16 x 26 = 236 the Area 
of irs Baſe BAA. And 256 XAL= 2584 Or Sx 49=93584. —_ 
Or thus 236 x ＋ = = 3584 is IT chat eg" SPE - - 


$3 2 2 ra be? L 


From hence i it will be Eafic e is nts” a ever ey! f 


is + of its Circumſcribing Priſm, what Form foever” its % 
18 4 viz. Whether it be a a , Nr . 4 


N 


THEQREM XL, 


ES; 
4 


The Solid Content of- every: Cxlinder, * rata by Mubipyingh 
Area of its Baſe into its Heightei 10 bat $5ts H 70 

op every RH Miner is only a Round 7 ot 
Priſm, being sue 'of an Infinite Ferie 
of Equal Circles; char of its Bæſe or End be- ., 
ing one of the Terms, and its Height DB is F * 
the Number of all the Terms, Therefore the |anonne,, 
Area of its Baſe." BA, ng nene into . . 
DB, will. be. 25 Solidit 8 58 K 1 


Viz. Let b =" is 
Then ob Ba 1875 . 


* 160 
ny” . is 


1 


Gee 
» 988 


OIL 2 mes rl | 
1 Py Exemple Ler "the 5 Diameter - of i irs Baſe be DS 16, and i in 
| TY _ Height H = 42. 7 N 

2B Then 1: ©,7854 : : 36> x 16: 2236 : 201,0624 the dres a, 

= And 201,624 * 4 = 5 = 8444,6208 the Solid Content of th = i 

= ar > DEG ©. NE 1 a 

C | EIB Lhe Hey fo DO lg, £ | LOS - 

"Ha it's evident, that every ae Parallelop hf is to 

its Inſcribed Cylinder, As 1: Is to „7834. Ori in whole Num- 3 

bers, As 452 : to 355 very near. + ti 

95 And thar all Prims are in Proportion ro their Iſeribe Oli W ci 

| * K V ge tit. 

EE OR E M XXII. ck 


1 The G "SH of every Rig be linder, 1 Equal rote W » 
| err made of its Height into the Periphery of it. Baſe. * BY 


That is, D Multi plied into the Periphery of Diameter B4, 


3 will produce the Curve Superficies of the Laſt Cylinder 9634. 5. 
For, the Cylinder is Colfirute of an Infinite Series of Equal T 
= Cireles (according to the Laſt Theor: ) therefore its Curve Superſ- 5 
1 ci es is compoſed of the Peripherie: of thoſe Circles, per Defini- f 


tion 20. But the Peripbery of its Baſs BA is one of e © 
Terms, and its Height DB is the Number of Terms. There- = 


WY 
nn. 
* 


=_ fore, Ge. as per Lemma 1. 

3 To which, if there be Added the 4rea's of both its Ends 
= (« or Baſes 1 the Sum will be the Superficies of the whole Cylinder. Os 

; | Example, Suppoſe the Diameter of its Baſe to be 84 = 16, 5 

and its / eight DB = 42. As before. 

\ j "hen! x3 < 9,416 © * 16: 50, 2656 the Peri phery of its 84% ö 


— 1 * 
„ . ta 
F 


3 
. - 4 * 
_— 5 er * 
1 
o — * 2 
= = : — — * 
8 == * 


Again, 1: %854 :: 16 16 = 26 201,6625/ che Ane 71, 
of each End or Baſe. 8 F 
ben 0 42 = 211.441 $52 the Curve, Super cnet, 8 
Fowhich Add 201, 264 * 2 = 40241248, both the end Area's, - 
—_ The Sum = 4 2513,80 18 oy Superficie of | 
—_ | the whole Colnder. 5 f 4 -$ 


TH E 0 AY E M. XII. 11 36" © 1 - 


| Evo Cone # the Third Part of a . . 1 FR 10 (B. 
bu - mich it g z and their Altitudes E 74 wb 19. e. 12.) 19 111 an 


3 — 
==, ey 
; . 2 
3325 5 . v 
* ⁵¹Ü uꝙ —— — — I 
E 5 Y . . * 


T2 * 


the Terms; therefore Area Circle BAx 


5 APE: 4 * Fo N 7757 e * * 


Demoficktütten 3 


The Truth of this Theorem may be eaſily md} a by ay. 
conſidering, that a Cone is bur a Round Pyramid, and therefore 
it muſt needs have the ſame Ratio to its Circumſcribing Cylinder, 
as the Square Pyramid hath to its Circumſcribing Paralletopipedon 3 

dix As 1: To 3. However, de male! it ex clearer, ler it be | 
further conſidered, That } oo Nga, SH 5 

Every Right Cone is cooltirated of. an wb cy: 
nite Series of Circles, whoſe Diameters do con- - 
tinually Increaſe in Arithmetick Progreſſion, be: 
ginning at the Vertex or Point V, the Area of 
its Baſe BA being the Greateſt Term, and irs 
Perpendicular Heighe VC the Number of all 


3 I 
E 


will be the Sum of all the Series, Fer; Lemma 3. 
which i is the Cone's Solidity. | 


Wo Let the Diameter of its Boſe bt 
BA = 16, and its Height VC = 42. 
Then 1 : 0,7854 22516 16 22216 2.208 es Pres 
Baſe, And 222-2624 £42 — 28 14,8736 the Solidity of the 
Cone BV/ A, Orthus, 201 ,0624. * IF Sens Ub, - 55 


Corollary. Ok 


Hence ir follows, that every Square Bernt is to its 1 871 abe! 
Cone, As 1: O, 7854. (Or, As 452 : 355. Conſequently, 
that all Pyramids have the ſame Ratio ro their Nh Cones, 
As the Area's of their Baſes have. VC 


THEOREM: XIV. 


The Cm Superficies of every Ri gbr Cone, 1 Equal to Half the 


9 of the ny, of its 7 Baſe. into the Length of its 
ide 


The Truth of this Theorem is ſelf evidene "a the Definitia a 5 
of a Cone, Chap. 1. Part 4. where it appears, that the Curve Su. 
perficies of every Right Cone (as BV A ) 1s Equal to the Area 
of a Sector of that Circle, whoſe Radius is the Side of the Cons 


(VB) and its Arch 2 to the Periphery of the Cone s Baſs 


(34). Bur the Area of any Sector, is Equal ro Half the Re- 
* of the . into its arch, mu Theorem det "Therefore, 


9 * | . 7 | 13 


Applied to ee and Solids. — 7 9 


2 K >» * hy 2 4 2 2 e * 
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- . ry 
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8 V 
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8 ft 


* Suppoſe the Length of rhe Cone « * to 3 — TN 
, or VA= 42,7551. | 
f | And bx Diameter of its Baſe, viz. B4=36. As before. 
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* 


Baſe BA, and ir were required to find 
rhe Solidity of the Px or Part ab A B. 
Let there be given 


D = A the Side of the Greater Boſe 
4 ba the Side of the Leſſer Baſe, 
Hr CP. the N He 2 


A 
"fed, 
24 


8 
r 


| 3 Then will 50,2656 be the Periphery of its Baſe. 
22 And, 12:3636 x, = 10.65 Ge. abe Curve of de 
1H dare, We Ae 4k 02 4 
= „ a it nh oh. Added atk of i its. Baſe, the Su 
H Will be rhe Superficies of the whole e all the , Cons," 
wma 10799999 e 1 
i + 201,0624 the 29s of the Baſs. 
| 4 : | © 1275,6177 the total Superficies, \. 
m1 Note, The Truth of this Theorem may be . from the cle 
| 5 arion of be laſt nen. and Defjnigres AQ: SHR 460 
| - -- Fcholium. 8 | x 
= TEM: be roth dn 43h? Arbe, may be + ey e Jedicel 
18 ſeveral Theorems for finding the Solid Content of any Froſtum | 
1 or Part either of a Remi, or Cone, cut * a Plain Paralt 
=_ to its Baſe, | 1 75 
| - Suppoſe a Square Pyramid, as BVA, . 
#4 2 be cur by a Plain at ab Parallel to its i 
N 
4 þ 1 


R dn. 
Firſt © (SPY n re by th rer 


Then 2 32 DD x „ == the whole Pyramid. * 4 
Per Theorem 10. 
dd x= the Pyramid 4 vb cut 1 off. 


| | 
DD DDH 
4 . een, ad 


> 
2 
Au 
9 


„ SIE the rsd 2. 


| 3D— 3d 
DDDH —dddH ne ale 242. 
ab al 


«<> 1: Mg 6 : 
&, Reduc: 7 DD + Dd dd: x = the Fruſtu 
Which in Words gives this following Theorem. 15 a 


ure, 


© Tothe Refangle of the Sides of rhe Two Baſes, Add the, Sum of chels 


Pyramid. 


found by rhe ſame Theorem. 
the greater Baſe, d the Diameter _ the Leſſer, ang H= = the 


 Fruſtum of a Square Pyramid; are to the Sum of all rhe Circles 


- the like Fruſtum of a Nhe Cone. 
Or, becauſe % = 1,273236 Ge. Thereſore ir may be 
made 1, 273236) DD -+ Dd dd H (= the fame Fruſtum, 


i will be 3,81 97 D + Dad dd x H (= ny Sec. 


— to d Superſicies = — 413 AJ 


— = — 


171 E O NEH XV. 


Squares; that Sum being Mulipfied ante one Third * das Fru- 
tu ma Height, will. give ita Solidity. 8 


Example. Suppoſe the Side of the. „ Ans 
And the Side of the Leſſer * (or Top) 4 38 

The Height EP . <. ; 
Then 16 x 12 = 192. 16x 16 256. and 12 1 42 = 144. 
Next 192 -|- 256 -+ 144 = 392. + And 2252 — 1776. - 
Or 592 X = 1776 the content of the Hanne, of a e 


And if 85 were the like Fry 2 a Right Cone, it my be 
D = the Diameter of 


Height of the Fruſtum. 
Then being the Sum of all the Sanus which El. the 


which conſtitute the like Fruſtum of a Mgbe Cone, in the Rutio 
of 1 For „7854. (Ox of 452 : To 3553.) Therefore 
it will be 1: % 854 25 + Da ＋. dd x 2: 2 0,7854DD 

+ © 1854. Dd —- © 0,785 4dd H = = the Cone s Fraſtum. 85 | 


Thar is, in the laſt Example, 1: 0,77 54 :: 1776: 1394;8704 


Thar is, 1,273236) 1776 (1394,87 Ce. As before, 
And if you take the Tripleof this Divifor, viz. 1, 173236 * 3 


Again. 
Suppoſe * x=D — d. And F= oh 5 <P 


| 8 

Then 2 DD—+ dN F aan of the =. 
I G 23 e e 1 1 e 

2 — 3 4 2004="5 — ax at. "650 WS. 

# x 3 i DI =Z * Or DE ax = 
5 x H|6 Dad XX: xH=F the Fruſtum 4045 


Hence we have another eaſie Theorem for finding the ſame 
1 88 . IT H E- 


— OY OE 2 


Aba of Tee 3 * * 98 — > 8 
* A | 8 F "M 
= Xs 3 Fad * Ar? 2 * 1 rr 
> ; * I 
* 27 „ o F- 7 " 200 
= 3 — 13 
4 a % — * 
g —_—_—— 8 6 
a x 72 a * * 
Er.” - : 5 
1 
= 1 "a 
& > 
N 7 ED 73 
wild 3 eh N 
1 $ _ þ 
2h 5 > : 11 — OK 
4 . wa EX : 8 - 2 
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TH E O R. M. XVI 


1 FA „ ReBangle of the Sides of the two Baſes,” DPF 7 boa 3 ard 3 | 
of the Square of their Difference ; that Sum ne Ae 1 
into the Height, will za the Solidity, + , 


Example. Let D=16. d=12.' and H=9. as bete 1 


| Then inn. gee ink {xx = Sd) = $2333% 


And 192 ＋ $,3333 = 1973333. 
Laſtly 197,3333 x 9=1775,9997 the Sele the Fruſtum 
of rhe Square Pyramid. As before, - 


And 3,81968) 1775,9997 (139487 Ge. the like Fruſtum of 4 
Right Cone. As before. . 

: fiber of the two Laft Theorems ( being R. 'ghtly applied) will 

| produce the true Solid Content of all Fraſtums of any kind of Py. 

rami di, that are Intercepted between rwo Parallel and Wr. Plains 

or Baſes. As above. . | 


But if ſuch Fraftums: are cut 49 che Eremit bier of both 
2 by a Diagonal Plain (As Ab in 68 6 
the Annexed Figure) into two Part, 
Aab, and ABb, called Hoofs : Then 
the Solidity of thoſe Hoofs, is uſually 
found by Dividing the middle Term Dd 
of the Equation DD + Dd-+ dd 
into two Parts, and Adding one of 
thoſe Parts to the Square of each Baſe. A” 


Thus, DD +EDd : * =rhe Great Hoof 4Bb. 


And dd -4Dd : X}H = the Laſer Hoof A b. of the 
Fruſtum of any ging Pyarmid, 7 

Then 3,8197) DD Dd: x H ( ks Greater Hoof of a Coe | 
. 3,19% dd + Ad: x H (SS the Leſſer Hoof, &. 
| Which are the Theorems propoſed by Mr. Dary, in his Book of 
Cauging Page 36. but do not hold exactly true, for they make 
the upper Hoof Aab too big, and the lower Hoof ABb as 
much too little. For indeed Dad ſhould not be Divided into 


two equal Parts, but rather into rwo ſuch Parts as have the 
Ratio of D To 4d. 


Thus, Suppoſing 4 the Greater, and æ the Leer Par. 
Let i it be made D :d :; x: x. 2 — And 7 * 1 


2 
\ 5 * * 


„ 
9 e 


8 * r. K 9 —— WE 22 
. 5 — — 
r a7 A Pi ere ——— ¶ ³ —˙ Wore q 
a 9 — wo 
2 7 " - 9 A 
* \ 
- — *- * Wr 4 F hh A * 8 3 
* * A AF T4 WW 9 


= „ om 7 
OO nt 2 — ry 8 2 = 
3 * = "pony *'« 4 4 


Appl to Spe 7 —5 Salids.” 28 


— 2+ x=Dd 5 Therefore a4. 1 
And Dd—x=X., 1 


55 (= "Dar | „ 
Whence 3 1 flows, 1 =D LOSE e SHES. pals [42.4 7 2975 1 


DD 95 
1: ae e DI K lar mes. i uyotue o, Heof AB 5 
That ad 

750 4 LB; H= the lian of the la Hef a0 
of the Fruſtum of any Square Pyramid. 


DDd :: JG: 
3.31968) DD + TAL HE + 753 


Dad © | 
3,81968) 4d+ gg xH (= 


And 


Note, I 1 ae to avoid many Bands in the following Deas: 
eng, Let © Ngnifie any Circle in general ; and if. any two Letters © 
be joyned to it, thus, OBA, KC. it then denotes. the Area of TJ . te” 
Circle as thoſe rwo Letters repreſent the Radius 7. 74 


"I { | 4 


THEOREM. XVII. ei 


The Superficies of every Sphere (or Globe) s Equal to Four times 
| tte Area of its greateſt Cirele, 


Tha! Ty of a Circle whoſe Diameter is the Arx n of the ene. a 


=. . ' Demonfration. | eee, 1200 

If any Semi. Cirele ( as ATCS ) be Tum d or Moved 3 
its Diameter (TS) it will Deſcribe a Solid * called a e 

which will be conſtituted of an Infinite | | 
Series of Concentrick or Parallel Circles, 
whoſe Diameters are Chords. Viz. Oab. 

Oed. ©ef, &c. per Definition 14. 
Conſequently, the Superficies of the 
Sphere, will be compoſed of the Peri- 
Pheries of thoſe Circles which conſti- 
tute its Solidity. Per Deftnition 20. 
Ler D= Ty, the Axs of any * 

Then, according to the We ds 
Circle, N 
will be D ee * 1b = aa. 
Thar is, 2 Dx Tb DES 8. 


. g ah 8 1 * SE 
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— — = — 


* » — ama 
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Rn Sr 828 + 4 
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Therefore 3 DX T5 OT. For 04 2 TU — TY 
; And f 4] DxTd=pneT. | & 
| e GEE 


; 


Hence i ir's evident, that the Series Da T Ger. Oy T. Ge. 
ate in the ſame Ratio with Th, Td, Tf, Ge, viz, in _ 
metich Progreſſion. ' Whence it "follows, thar the OT = = the 
Sum of all the Circle's Peripheries between T ang b. 


And Oe I = the Sum of all the Circles Feet berween | 


T and d, &c. 

Confequently, that the OAT = —rhie Jam of all the Cirelt's 
Peripheries included between T and C. hat is, O4 T= the 
Superficies of the Semi-ſphere. 

And becauſe UAC OTC = OAT; and 4c t. 
Therefore OAT = 20A is the Superſicies of the Semi ſphere. 
3 3 C will be the My an * e 


SFobere. 
Example. Suppoſe the Axs Te D = =x6," 


en DD = WU 


| And 1:0,7854 :: 256: 201,0624 =OAC. For 20 Ac. 
Then 201 624 x 4 80,2496 che Superficies of the whole 


Sphere. 
Or, becauſe 371418 18 Four times %854. therefore it will 


always be 1': 3,1416 :: DD: 3,1416DD the Superficies of 


the Sp "Sphere (As before) And its Equal to the Curve Superficies 
of a 2 ight Cylinder, whoſe Diameter and Height are each = D 
the Axn of the $ phere. | 
For 3,1416D = the Periphery of the Cylinder Baſe ; and 
Ra 3 lied with D its Height, will be 3.141 D the 
Supe ofictes of the Cylinder, per Theor, 12. | 


. 3 to this, there be Added the Area of irs two Buſer (. 


Ends ) Viz. 1,5708DD. Then it is Evident, that the whole 


Superficies of the Cylinder will be'ro "that; wet the e in he | 


ro tion 55 nah 4. 8 
P oor 92 AT Sit 0 22 


( From thelAMerhed here uff in ppc le ut meer it _ 
be eaſie to find the Curve Superficies of any Segment or Part of 4 
Sphere, that is Cut off by a Right Line ot Nan j N. ſuch as rhe 
Segment aTm in the laſt '” whoſe” Carve "Snperfici 
is QaT (as above) Therefore (breauſe ob UT 


9 * 
CES 14 
* 


it will be ©ab OT the Curve Superficies of chat Segment... 


Hut if the Ax3# TS, and. Height 16 of the Segment are given. 
Then ir will be T Sx Th = DT, As in the 3d Step above. 
Which reseten 0 or Theorem. | Viz 


{1 WW #nÞ Blog. ta 


BOOM WI>ij JO 


AED Et i Cebu et Wc ABS JOE ee Fete toe ne 


"* Applied « 10 Superfici 7 and. Dolws, © * 


As the Ars of the pbere : Ir to the "whole Superficies of 
Viz. I 


the Sphere: e F boy: N of ee : 25 15 Gary : 
Seperficies. ” —__ % e $7. 


To which, if here Sr Added the Area of the Sag it's Baſh, = 


the Sum will be the POSING of the _—_ e 


1 Ha E o R E „ xvi. 170 74 
Every Sphere i 55 Equal to two Thirds of its Circumſeribh 12 2 


That is, of a Cylinder whoſe Height and Diameter : of 3 irs Baſe, | 
C are each ph ro me Axi of che Sphere. 5 


SHE 5! TOE 9 EET Fir ns 
+ Demonſtration. Xt eh ne 
Aa ro "as Work in the laſt Then, ir obs; "ths : 
Qab. Oed. %, dec. do conſtitute the „„ 5 
Solidity of the Sphere; and that III, —_' vo 6 6, 
OeT, Oy T, &c. are a Serzes of Terms a 220 . * * Io * 
in Arithmetick Progreſſion, HAT — . . . N 
the Greateſt Term, and Tr” rhe Num- 1 . 135 | 
ber of Terms, Therefore OATxX ETC: * ———C 


= the Sum of all the Series. * 25 En 
per Lemma 2. | Bs | 
And becauſe 4 on = ab. . 
Der- NT Ned. CT- ch 15 BY E 2 
DAT—QTC=O4C, & t 1h oat Nghs, 
in OT, QTd, Gry, &c. are Feten bf Squers, N | 
Tb, Td, Tf, are in Arithmetick Progreſſon; TSC being 
the Greateſt Term, and TC the Ne of "Terms. Theres 
fore OTC x TC = == the Sum of all that Series, per Lemm 3. 
Conſequently, OAT xiFC: — OTCX4TC'—="the Sin of 
the Series Oab . Oe d. Gf, &. Which conſtitute the Solidith 
of the Half Sphere AI. Put D = e the Au of the Sphere! 
Then 20D =2TC, and +D =zTC, And becauſe QUAT=20HTC; 
Therefore Gr 7b. eee | 
= 0,3927 DDD. bY, e e 
Again OTC x 3TC = - 0,7834DD: * ee Sos 
Then 0,3927DDD — o, f N 761 D the 
2 the Semi-ſphere , r TH 
Conſequently, 855 * * =o 0,5336DDD- {HP e the 
Solid Content of the whole Sphere, which is Ec 2 3 of the 
cylinder, whoſe Diamtter of i its Baſe, an Heig =D. | 
B. For 2,7354DDD= the bug of the Conde per Ther 
Bur 3 of N nne ei bir, 
Therefore, Sc. As ef Theor. 
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Let e= ab, Half the Segments Baſe; h = TV its TOE 0 
and 8. Suche Svledity oft the Scginrni Or Hane 34 


SEEN = 5 . 


: 2144,6656 the ſs Coreent of 1 

Cs KA. * a oy nod. e. 220110 l e . xr} A 

My 2 CESS IT oy „ Cmollrics. n & IR. 7 "Ne 1 7 # ai T 
a C+ * 


+ Sphere, 
Superficies Wiel into One Sixtls kin of 


o 2-5 "© 


"For its  Superfcietis 3. 41 6D D, 5 Ae 8 a 
geh the Solid 'C onterit; a before 


2. And hence ir is alſo Evident, that there is the like Ratio 


or Habitude between the Cube and its Tnſeribed Sphere, as is be. |. 


zween the e and its Inſcrihed Circle. And rhat 1 is, As the | 


#6 2 851 Fficres' 6 any Cube: Is. to the Superficies of its Inſeri 1 
pu : So is the Solid Content of wer Cube: To oo | b 
| Content of the Sphere. (See the Circle's Proportion, Page 401.0 if 
| Forif D= the Side of the Cube, then 6DD = irs Superficie, p 
and D* = its Solidity, And 3,1 450 che Sphere's Superficie. i © 
| Bur 60D: 2,1416: : DD 81 en. e 
5 the 28 5 | As above. 7 
5 Fg Scholium. | | 54, ti 
F OEM  Pricf of this Theorem, it will 42 A or : 
© Raiſe Theorems for finding the Solid Content of any Fruftum. 0 K 
Segment Of: a Sphere; As. 4 Tm in the laſt Fig. T ( 
Far, we there ſup ſe the Segment 4 T to be conffimnbnd 2 
= ati Infinise Series of 3 which have the. lame Nis with 
all choſe Circles chat ceuſtitute the Semi · ſybere. 
Therefore, it follows, that Oa T x Tb: — Ob Terz 5 
will be the Sum of all the Ciroles imercepred /berween T and b. 
e Solidity of chat SI... i 3 
12 uſe. ſab Alt NH = IEF! 11. Therefore dl — 
G G OTE, * Tb SOT x4T& =the ſame Sia 


ny 


Thin O = 42,1416 and OT 4 oe : 
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from the Solidity of the whole Me | 2 . 10 5 Hs 
there wall Remain the middle Jene TP 


1 | ae | kd YT 2+ 


. „ 


1 89 3 4 > 
"yi Ws 
A eat rn 


| Sage, « 85 — þ h= = Lo TTY 
Therefore 2D 7 — . = = Ab. l 
Conſequ. 30 —2hbhh * 0,3 236 = =$S the Eruſtum's n. 
Or 1,9983) 3 bb — 25 b (s As before. 


Which is a Second Theorem for finding the ſame Fruſtum 4 Tn | : 
And if it be required to find the midule Part am N * uſual- f 


ly called the Middle one of a Sphere: 
Then, becauſe ir is ſuppoled that 
am NX, or which is all one, MA, 48 | 
bC = C B; therefore it is plain, that .. „„. 
if Twice the Segment 4 Tm, be taken 


amNK. ans 
Bur becauſe that Work is a Mule 
Troubleſome, I ſhall here -ſhew how | 
to raiſe a Theorem for the doing it. 
Firſt, becauſe Ac = = . — 20 = Eee 6s be. Therefore 
ir will be Ac -CF 9. DAC = G deu. 
Ac - c = Qeb, &c. 
Here becauſe GAC. 4c. DAC, \&c. ate TY Series PY 


Equals, and Ch the Number of all tha: Terms; Therefore 


JAcx Cb = the Sum of all that Series, per Lemma IQ nels 

And OCF. OCd .. C, &c. being a Series « of Squares 
whoſe Reotsare in Arithmetick, Pro bee Waren at the Ceuter 
or Point C, viz. o, Cf, Cd, Cb, &, whetem che Greateſt 
Term is C b, and Number of Terms i is Cb. „e, ac by 20 2 
= the Sum of all the Series, per Lemma 3. 25 | ö 

Conſequently, che SAC x Eb: — Ge b x*C {= che Senn 
of all the Series Oy f. Oed ab,” Kc. which” 8% conf mrs 
the Solidity of the Half Zone ama 65 


And becauſe OAC - QC 5 = ab. Er 4 04. — ab oer 


d Dae * cb: * py Se 8 ib 


: Put DB -4G =2AC:; ; aq and Er > B 28 by; 


Then -QAC = 0,785 2p. Qab,=o0,1854rx; And i 5 
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 ſach Circles as OA b, (whoſe Diameters | A 1591 


Circles as Oa b ( viz. whoſe Diameters : £ 
gre Ordinates of the Ellipſis) do conſtitute N 
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Preisen a Spheroid, form 
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about its Tranſverſe Axis FS (as per Definition 15) 


Let D=TS the Length 0 of the Spherpid, and the Axi of 
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| Greateſt Circle of the Fer, 


Then becauſe QTC : ONC:: 0 Ab: ab, per Step 3. in Theor, 7, 
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But the Sum of an Infinite Series of 
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the Sphere ( as before at Theorem 18.) _ 


And the Tum of an Infinite Series of ſuch | 17 


the Solidity of the Spherpids, N Nefini- * 1 
tion 15. | , 


r "th chicas of rhe . per Lemma 6. 


d J 1 
. © * 7 
* * IS * TT a: * a - 
s 2 ch : 
5 4 


— 1 


th 


4 02 ans + 75 AER n 2 . a * ER " " „„ l 
WR. EE” : ' e As dh : a * hs : 
32 2% 5 I * 
e 2 * "_= 
= a \_ 2 45 
* — . , * e 
— 4 ; 2 
x * - a= + 
* . x 4 9 N W * 
a "Io l 2 
- by 
i 8 8 
* 1 
= 9 
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ee 7. Jan 
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= La cheſ Proerion Dam, Qen, WF Kc. are a { Ceo & 
DE Cp Shares, whoſe Roots, Sf, Sg, Sh, & are in Arithmetich | 
We $f Progreſſion beginning at the Point . And becaufe rhe Line; 

' by, gn, fm, &c. have the ſame Ratio; Therefore they are 
as ſuch a Series of Squares, wherein d B is the Greateſt Tem, 

bh Py $ d the Number of Terms. Ry - 


AB x Sd 
Conſequently, 2 a 


- = the Sum of all h 
But en Therefore dn 


of all-thar Series of Lines ; 3 bur all thoſe Lines As conſtitute the 
Area of the Semi-Parabola's Complement : viz. the Area of what 
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i 28 4D. 
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#icks called Stereometry, or the Moaſavn 
becauſe the Capacities or Contents of all 


lid Bodies; which any one that hath made himſelf » Maſter of 
the foregoin g Parts of this Wed, ee underſtand,” Wirk- 


out any further Directions. { Jo ie 16 
However, becauſe it is not 20 be: fuppeſinh; char every one 


which defigns ro undertake the Office or Employment of a Ganger, 
hath made ſo great a Progreſs i in Mathematical Learning; 1 have 


wherein TVe only Inſerted ſuch Rutes as are uſeful in Gan ing. 
and have been already Demonſt#ated i in this'Treati/e,” But erè- 
in, I pre- ſuppoſe, that he hath acquired, (or if no, if ir very 
reguiſre he ſhould ac jure Ya badete . 
Axithmetick and Cesky "Thar is, 2 e 


I, In Arithmetick he fhould underſtand the. Princi ipal Rules ve Ve- 
ry well; eſpecially Multiplication and Diviſion, both in whole. 
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T* rang of Veli; 
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es; both oy 


| Numbers and Decimal Parts; ( ich” may be eaſily Lene aut wh 


ready in computing the Contents of any Ve b. de up. 
ines 


much Practiſed, which at beſt ur helpto c arthe T AU ch, 
and may juſtly be called: an 74% Ignorant Way of dein ng Buf els, 
if compared with that of the Pen. i 


a take Dimenſions ( which u beſt Learned by Practice) but allo ho-. 
ro Divide. any Irregular Figure or Superficies,, As Brewer's, Bachl, : 
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| 7 2 be 265 red by peri e ro deter- 
mine what bt of Figure any Veſſel is of, (Viz. any Tun, or Cloſe 
Cask) or what Figure it may be beſt reduced to; ſo chat its 


Di menſions may be truly ken, and the Conten thereof comput- - : 
ed 92 aft e I "lay with rhe leaſt Ervor, becauſe it 1 
very Difgeul/ I not Ipoffible, th dd ir Exactliy; for there 


a4 Cask, &cc, bo — Ns, 25 by the Rates 8 


; 4 47 its required _ be. 2 5 10 72 75 TET N b 
; i Beſides the aforementioned, * Cr —_ inde] 5 [5 
: all Dimenſions uſeful in Gauging, are to be taken in Inches, 1 


d nal Parts of an Inch; and if they are taken in yi 
- other Meaſures; as Feet, or Yards, &Cc. thoſe Meaſures muſt be . 
Reduced to Inches. ( See Sect. 4. Page 42.) becauſe the Contents of WM © 
all forrs of Veſſels ( taken Notice F in Gauging ) are computed, | 
by the Standard Gallon of its kind; whoſe Content is known tobe 
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a certain Number of Cubick an That is, che Beer | or le 8 
1 Gallon contains 382. the Vine Galen 23 1. and the Corn Gallon te 
_ 268,8 Cubic Inches. See: ebe five Tables, & c. in Page 34, 35, P 
4 26. which I here ſuppeſe the Gauger to have learned perfectly by- 1 
4 Heart) Conſequentſy, 1 either the Superficial, Or Solid Content A 
| of any. Veſſel, as Bach, Tun, Ga, &c, be once computed in c 
Ii Cubick Inches,. it will be eaſie to know how WA gap rr we — 
of Ale, Nine, Or corn, that Veſſel will hold. - = g 
ir 
Note, I have "EM ſaid the Superficial Contents in Cubiih RED | 

| which may ſeem to be very Improper, according to the Defini- 

tion given of a Superhcies in Page 279. But you muſt know, =” 


that in the Buſineſs of Ganging, all Si uperficies or Aren ate al- 
ways underſtood to be one Inch deep; ener it could not be 

Paid As in the Ganger's Language it 5) that the Area of fach 14 
Back, Or of + ſuck a Circle, &c. is ſo many Gallons. de. 


"1 1 Ibeſe things being very well underſtood, "the young Gauger | 
} will be fitly prepared to underſtand the following Proven 
which are ſuch as have ( moſt of them) been already propoſed, 


<< a4.) 


in the foregoing Parts of this Treariſe;” and ar6 here 55 yed 1 0 
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T find the ew OP 49 Shudre Tun, W or + Cooler, Se. either, 
5 =; Ale, Nine, or Corn Gullons.”* as Rs 9117 Ea 3 


Multiply the given Lengtb, or Breadeh (being here Equal) 
nk l into it ſelf, and the Product will be the Area in Inches. 
BY e Then Divide that Area by 282. Or 23 1. or N . 
(be Quotient will be the Area required. .. ©. . 0 
Example. Suppoſe the Side of a Square Tun, hens or cle — 
— I 24-5 Inches; What will its Area be in Gallons d' WP 4 
124,5 * 123, = 15500, 25 the Area in Inches,” - 3 0 1 . 
Then 282 ), 15500,25 (34.96 E the Area in Ale Salons. 7 015 
And 231) 15300, 25 (67,10, &c.\r e Area in Wine Gallons: . | 


| Or 268, 8 2 15 5% 3 ( 57,66 Se. che Area in Corn Gallons.” 95 . 


But if any one would rather. work. by. Multiplication,” than 
Diviſion, he may Turn or Change any Diviſor into a Multiplicas 
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en 109715 mad dhe 196,9 
Or 212158, 8 X o, 00928 = 196, AS the Content in £m 
And ſo on for eicher vun or Corn Gallone 25 Occaf | 
But if the Tun (on Fefſel ).be not rraly-Circular,z, Ih 
eicher irs Top or Berrom (en both H them) be Elie 3 Pe. 
ther they are alils ori unlile it matters not, che Conte of ſucxß 
be "mY 5 Nes To. by e a at Problem o. 


Wiobtlem x 1 4 OPIN . ee 
Uh. 4 or 3 of a pies or Globe be cing given (i 
„ +» Inches) Ts find. ire Content Gul 
ere Two Third of ita Ciroumfersh #3 
Wer. th, OR from whene and Theme 60 D420 =, 
"  proy 


- prove; 4 Dede ele ee e any. 8 ; 
_ — pe,Multipliediinre o, 5236. the Produt will he t 
ide ne in Cubick Inches. ... Ge dee 
Oenzen be Dividedby 282. Or by 231 So. the Welten wi 
ie CoptertinGelonm > 3%. 26 SINGLE NOAA. 
"© Bit Mole Two Wii of. Maleiphing with e, 52 36. And * 
3 vr bY 182. Or by 231 &c. may be contracted. into Om. 
„ N 


Us 25 $2) 0,5236 (0,595 or856"willbe x Multiptica, for A. . . 
» — 9,5236 en will be a Maltiplics. for 17; b. 
01 0,1236) 282 (338,57 will be a Diviſor for Ale Ga. 
0 17 5 (ant, 17 will be a Diviſor for Wine Gal. 
; hence ariſes this followihg Rl... 


. 1 The Cube f the. Arn .of any Spbere, be Divided ly 
X28, 57 (or Muliplyed: with , 1856) Or Divid 
Aule <by 441,17. Or elſe Multi plyed win o, oo 9. the | 

„ Quotient (or Product) wil be the e Conten 


their ns Warns | 45 Naben 8 ai a bn 4 


VVT! 
A e Content + of a: Segment ef Ls adde 


In the Scholium Page 418. there are Two 5 for *Relols | 
Uns of this Problem, according to the Dan. 
If the Diameter of the Segments Baſe, a its Heiobt are 
| e z. the. Content may be found by. he fiſt of rhoſe Ther. 
remt; which gives this Rule. l 
28 #44 the Triple Squate of Half" ibs, FW All te 
88 Square of the Height; Then Maltiply thai Sum into tbe 
an I Higbe, ind Dibide the Product ty 538/57 for 446. 
* "hh Cork 441,17 for N. G. &c," Ar above; 1s To 


05 "hes if 84 Ax of the Spheve,” and tlie Hitdht, 5 ny 4 S. 


mene are Nen the Content Way. be ons by the Second of | 
. Theorems E FO 
p Sow the Triple Produdt if the 45 inte the Hei 255 bogus 
IJ ſtract Twice the Square of the Height ; Then Mutip) | 
©.) che Remainder into the Height, and Di vide \thas Fe. 
Laus; 338,57 &c, Ar in en Bie "| 


D 1 
2 

£ 3 q 
$ ; LE 
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. 


Brewer's Coppers, Me) wn 


e BBW. 
— ** 


„ 


Ader of theſe 3 2 » . mn 


. ag, RAI 4/80 


ment in Gallons, : © 70 211426 ) then 10 218. If 


„ 


Example. Suppoſe the ee 8 the Segment's Baſe be 28 


lee the. 5 = 15 I 


13 V7 n : 


Tnches, and i its Height be 8 Backes; What hem ir contain in | 5 


Ale Galomn 7 ““ N n 0s eee ee aver 


/ 11 44% 3 3881 | 
ext 388 ＋E 36625 Again 624 K 6 ;) 3744. 


Firſt 2) 28 (14 Then: {pet Rule oF 
100 6 * 62836. 
Laſtly 338, 370 3744 ( 6,95 he ren required.) I; 15 


13 11 928 * +4 N Jue 3 AL 18 N A 


Note, Tha "Problem m be 15 e in Geng the Crown: of 


* 57; 24 2 Ay 115 Ao NW ay} 


Section Fi The, Prog ical 1 # Gage 4 hen, Ho 
Copper; and Making a. Table to U what it will ag 


Inch deep, uſually ca led Inching © 


1 9 GI, Is 


Firſt you truſt know; that moſt! (if moral) rd 1 


are ſo ix d, as to Lean a little for Conveniency of Cleanſing their 
Drink, which is uſually called the Drip or Fall of tlie! Tun. 
Now this Drip or Fall of any Tun, is the Hoof of ſuch 4 Solid 
as chat Tun is uppoſed to repreſent ';' and under that Confideras 


e we IE Theorem 16. Page 414. Bur the Paz 


Rical ( and indeed the beſt) Way, is to. Meaſure into che Tum 
3 it Dry) ſo much Liquor as will int cover its Bottom; 
or by that Means you do not only find the true Fel, but alſo 2 
true Horizoptal or Level Plain over the Bottom of the Ian front 
which, if the Depth of the Tun (viz. the | areſt Diſtance "from 
the Top of the Tun to the Surface of the Liquor ) be ſet off upon 
every one of its Szdes, you will then have a true Pars 2 Plaine 
at the Top of the Tun, to that of the Liquor. 201 

Then if the Sides of the Tun are Straight "IAN the I 10 the 
Bottom, take as many Dimenſions in the —— Two Plains, as 
are needful to find the true Ares of each; And by thoſe: To 
Area's, and the aforeſaid Depth, find fo much of the Tuns Con- 
tent (per General Role! at e, 10 ) as is berwikt thoſe Two | 
Plains. 1 

Next to Feb: . Tun; 3 Divide the Difference between che Top 
and Bottom Area's by the "aforeſaid Depth; and the Quotient will 
be an Addend or fix'd Number, which being Added to the Dow 
Area, the Sum will be the Area of the next Inch, and being E: 


ded to that Area, their Sum will be the Aren of the Third 


and ſo on from Inch to Inch, until the Area of every ſingle af 
be found; the Sum of thoſe: Aren: of the Mork be true) will 
Amount (or be Equal } t ro > thie 1 r as VS 08 . 


— 


5 


; YES lun, d Sc. 1 * Bk ve Ph, a ho det 0 


= 5 er Fl be 1 


hat Sum will be the Whole or full Content of thar Tun. 
No from hence it muſt needs be eaſie do conceive, thar if | 


R 2½ 3.1 or any Number of thoſe Ares s accounted. from the 
Maids be Added to the Fagy that Sum will ſhew the Quantity 


af Liquor or-Drinktharisin'the Tum, td ſuch 2 Number of: Wa : 


the from the Bottom, as there were Area: Added together. 

Or if the Sen of any Number, of thoſe Ares, (being accounts 
* from the Top ) be e Subſtrafed from the Tun's 5 Content, 
66 Remainder will few What Quantity of Liquor or Drink is in 
che Tun, when there is ſuch a Number of Dry Inches from: the 
Tee as there were Area's Subſtrafted. 


This. being well conſidered, it bd. be Eaſſe to make 4 Table | 


Uther" to every Wer, or "Dry "Inch" of any RB epular Tun (viz, 
whoſe Sides are Straight 77050 Top 70 Bortom ) What Form ſoever 
$ Baſes. are of ; and whether it ſtand Aren; che 18 or r Lefſer 
Wo. ol 

Bur 5s the Sides of the Camaro 3 ( viz. not Serai haften 
. 3s Top to the Bottom) Then the beſt and eaſieſt Way wi be to 
Bivide or Part the Tun into ſeveral Fruſtums, each of 16 Inches 
deep, and findin grhe Content of every ſingle Fruſtum, by taking 
the Dzameters in the Middle of every one of thoſe 10 Inches; 


(That #, the firſt Diameters at 5 Inches from the Top.;. the ſecond © 


Diameters at 15 Inches from the Top, &cc.) and Mwltiplying theit 
3 Area s with-1o (which n done by. only removing the ſe· 


Comma's one Place forward to the Right Hand] If the 


Fall choſe Fruſtums be Added to the Fall 0 before ); that 
2 will be the whole Content of the Tun. 
Note, If you take the Height of the ed 10 Nel Fruſtum: 


5 the Side f the Tun, you muſt. allow for the Difference between 


the Slant Height, and the Perpendicular Height in every Fruſtum. 
Laſtly, If from the whole Content of che Tun, you Subſtraf 


the” Mean Area of the firſt Fruſtum Ten times; And from the 


Remainder. Subſtra&: the Mean Area of the ſecond Fruſtum Ten 
times; And from the Laſt Remainder Subſtra# the Mean Ares 


of the Third Fruſtum, &c. until there Remain nothing but the Fal 
or Hof of the Ium; you will then by that Means have a Table, | 


that will ſhew what Quantity of. D is in the Tun, to any! Num: 
nuf Dry Inches. 
And chis is alſo rhe Method of Gauging and Inching of. Brews | 
ers Coppers, vix. by firſt Meaſuring into che Copper ſo much lit 
Juor as will juſt cover its Crown; chen Dividing 1 its Perpendiculs | 
Height into Fruſtumt, and: irs Sides into four Equal Parts, that u 


190” Di Wide may be en in the Middle of 8 W | 
ut] 


| bd ro- the Sith of e e, ; 


ccc OE IT: 


— 
A 


6— EE I PTS TIO 
N _— r B 


and its Sides Spheroidal or Arching, & generally all Large 
of are; Then inſtead. of takin 8188 thoſe Mean Di 3 1 
dale or every Ten Iucher as above ut cake them in 
the Middle of every Six Detber 5 And proceed'on as8befbre," it _ 
No the apo of Liiur that would: cover che Genn atx 
the Copper]-nay rjomay' r dit as above: In 
order to that 1 do Xu the Cromn to Botha Sepment! Gin 
Sphere, and the Lower art of the Copper wherein the C wn 
Reſeth, to be the ae ur 0 Parabolic 'Conoid': Then Eiche 
Diameter at the Top of the Crown, and its Parpendicutar Hevghe 
are given, ne of Liquor maybe found by this fo 
ing * + £2082 0 0 Fk a 
5 Frog the Pu gebe Plater ins Top v ble Crow 
io + of the Aren of the Crown's Height theR6s 
wile mainder being Multiplied into Half '#he Height of "th 
Drown, wil produce ihe Quantiiy or "Number. of GS, 


that will cover the Crom. 248, 6 Las 935} 139 e | 
This Re is deduced from $cholj Hun rage add 7 Theortm 
Page 424+, 10 W. £1173 911 B41 $3.24 ” ad 010 ad. BP 


Section 5. T6 dap Content Ne Cioſe Cas, ace. 
via. f any Bute, Pipe, Hogſbaad, Barrel, Sec. i 
In order to perform this difficile Part of Gaugn the | 
following Dimeiifids of the propoſed 5 muſt be N E 
in Inches, and Decimal Parts of an n Inch. W 


"wa 15 s h Dino ons, it bi brad 3, ror: Ly | 
1. That 1 7 1 Babe Fete Þ be an Middle of the Chi; A8. . 


* Binge fe ſt; the” Sth a * Bu e ure" bgth 
Regie f Eden why 1 eee een 
Stents $f 9037 * 7 n mins 4D 

2. That the Heads of th (Cork are 1 75 and 0 na Int 

ſo, the Diſtance between the Inſide of the W e Outfide of 

cou Sls te ee ee wits te Ek, ey 

Mir 21 3 Ba 28 mY OW FAC wot a tic SY 0 via "I 

75 * that 


—— id; Pa d Calipers 0 made on p 
UG) ie the ſhort Diſtance jr (mate mag utefides „ 


the Two Heads (ſuppoſing them even 3) from that Length Sub- 
ey 1; Inch ( More or Leſs, according to | the LG . 


*h1 1 1 2 


* 
wy 


: eh a at 0 Top rhan : at "I = 3 


2 tot 
f 
k 


a Oh) po ee the Head; "The Rok 
rhe Lengrs Arth 


"AE 811 3 :1 . die A2 


Hil Now -by-theſe-Dimenſons;: one aa fy 


Teixve by 
ahd 8 one Cas, may be 


ik che Duran Curved Lines AC, 
and FGD are the Bounds or Staves Xi ee. 


I are the ſame in bord thoſe Cagks, So 


Fan; And therefore Gaugers do. 


| the qurmard Lines of the Loft Figure) 


Rs W IVE 


ns —— „„ K 


the. 1 Fee Sau 


. . aa 


— er oa. ARR ANA. Ar U W oe he 


ot « . 0 43 Y 
within. PER ITY i hog ITE * 1 7 . i AT, 
K . 80417 TIE! PE, 1 5 . 


uppoſe 4h Co 0 

the dare tfecthy Limited; Bur ix 5 be Eafie 10; per- 
— Figure, chat the Drameters- (iaboveſaid) 
ro thoſe of another; 
arid yet one of thoſe Carks may conan or hold feyeral, Gale 

en the other. aas 5283 10. 315% 

A for Inſtance, — ned Figer ac ber. 0 
reproſenta Cal T hen it is plain, that oy 85 5 


ofthe) Cark ir muſt᷑ needs hold more is 
than if the lune Straight. of prickd .. 
Lines were its Bounds or Saver; And) «|. | 
yet che Hung Diameter BG, en < 
gmeters CD and AF, And the engt 


* Whence it plainly ap ears, that no one ha! or Ce 
Rule can be preſcribed, to find rhe true Content of all fort o 


ually ſuppoſe every Cask to 

bei in che Form of ſome one of: theſe fallowing Solide. 8 
e The Middle Sone or Fhuſtum of a Spheroid.. 

II. The, Middle Kone or Eruſtum of «.Parabolich Spindle 

wet 27 III. The Lower Fruſtums. of. "Two Equal eee 


IV. The Lower. Eruſtums ef Two Equal Cones. 5475 


| "Now the Way of Gueſſmg at the Chik's Forms and * ; 8 
irs Content { e to that ee Form; I hall here win 


4 n= of x * 3 * R 5 8 oY 4 . I IT k 1 2. NR 2 ro Sa . 79 1 ft 4 ; 


wes If. the Stqves: of the 92 are wal Emre or. N 


hen the Cak is 5 7 
ro be in the Form of the MiHdle Zone or ruftum of a W 


whoſe. Content m eſe T. be computed, per T derem 2.2, 
9 ives theſe Wo Rules Pg Aden v ISL angel N 


F "Te Toles 5 $, dre of be N be blen, 201 Fa 
222 a 


\ Square of the Head KF that Sam tute | 
put ebe Length, and Divide os: Produtt by 1077,15 5. 
Vir 3,8197 * 282 Her Ale Geh, and 88256. 

Vis. 3,49% 231 85 ink Gelors, r thu; £110 
Ane. ans N IN Yr iy 3 5 tnt 1 25 eee W585 1 OW: 80 
10 2 197! Kh. g. I 9 Sy it 54 pi „0 1 1 A. . 1 Vail % 


Ward 
1 Wit 


i 
of © © TY 


And 382,35 ) 1585595 (123,3 the content in a 


8 of the Head Cirole-: 2J Multiply their Sum into one Third. 
Rule 2. Ye the Length, and the mut vil he the amen 2 
28} \ Vrbeir reſpects de Gallons, * KA N 1 


A 0 K \ * 1 55 3 


= le 1. 8 poſe a Cant in the wes the Middle 2 


VZ 
* 


= ' Sph roid, "whoſe Bung Diameter is 31% ee Diame 
ter 24,5 And i its Length 42 Inches. 5 e d 


Firſt 31,5 * 31,5 N = 1984, And 24,3 x 24.5 = — 60025 
Again 1984,53 4 600,25 = =2584,7 5. And 2584, 758 168559, 
Then 1079,15) 10833955 {106,78 the Content in Ale Galong 


» 46a As. £4 


Or thus by L Second Rule. N £'i 2 : 
Bung Diamets; : 31 * Twjcei its Circles Area is 55 276 0 5 5 . 


Head Diameter 24,5 its Cirele's Area \ * BATS © 5671 85 185 BY 5 


The Length 42 Divided by 3. is 14. 7,1988 ha 2 
Then 7,1988 X 14 = fs the e A.:Gallons. As befoxe, 
And fo the Content in Mine Gallons may. be found, . e Is 


II. If che $raves of the Cark: are not quite ſo — or 


Ar 


cb as was ſuppoſed before; the Cackis then taken for the 
Middle Fruſtum of a Parabolick Spindle ; Andi its Content is 


puted, as per Theorem 27. Page 426. Which gives this Rule. 


en ice the. Square: of - the; Bung Diameter 3 Aud tbe 
IJguare of the | Head Diameter; from, their Di erence, Sub. 
| ract Four Tent hs of the” Sq nare of the Difference* of *the 


Divide the Produft by 107% 15 &c. As abort. 02 


"Example 1. 5 Suppoſe t che e Dimenſ ons the fame; as befote. "Then 


i % 10 Oh, 
315931 3X2; $2435 x X.2455 58475. And 31, PDE 


Again 7X 7. 9„4 5 19,8 Ad 258575 — 10% 7X4 2107 7IGF 
| Then 1097, 05) 17736, ( 09,01. the, Cont, in A. G. Se: r 


Aten de Sohne 

III. When the Sraves of the cel are bur very little C et 
Hrebing., Then it's ſuꝑpoſed te be in the Form of the Fraſtaims 
of Tb Equal Parabolick Conoids,-abutitg jm Together 

upon breit common Buße A hie hey mn _— 2 bs 
4 wh gives ete Rulcr. dd 5 

e ee N Pa vo i het vg Wü) 1 für 

IK 1 da . ee Ng SUL aud 21212 ! 4 13 Bute. 


Werd 


- Multiply he Na inder into che n 


1477. e Twice ls Area fd os Fins cel d the area. 1 


* 


ob long r r 


A * 
* N RET 
. 0 n * * 4 5 * 
a 4 

p 4 * E 8 TY 
* Wn... 3 * 4 
N * # » i 
Ef we * 

* 1 

eee ee * _ 


25 7 
a 3. I Fa F Ge he the Sum Into. 2 the'l 
2 a4 Cand the Froduct will be the Content 5 Fed 


„ wo ; 
NS I e - Sb) — ; K+ 2 wa. 


Aae 3. with the Game 5 as. before: Tha 
| 211 224 K 4.3 21392, And 1595 X 42 5 e 
And. 718,08) 66885 (93,91 the Content in Ale Gallons... 2 
Or 388,22) 66885. (113 the : Content, in WVne — | 


| 5 IV. If the Staves of the Cock are Straight from the Bould 
to the Head, as the Inner prick d Lines in the Laſt Fi; wure ; * 
ſuch a Cash, can be made) it is chen taken for the Lower fu, 
of Ten Equal Cones, abutting or jeyning together upon one com. 
ron Baſe: ar the Bouldge. And its Content may be computed: : 
N e 13. Page 439. Or per Theorem 15. Page 413. "Thus, 


I the Sum of the Square: f the Head and Bung Diline- 
J ters, Add their Product; then Multi plythat Sum ineo the 
Length, and Divide *the- L Product hy 107,1 5. Or 
Ot ne The Nauen wi lle uh Content, Bec. n 


ons as before, 


Fir 30,5. X 305 l. 44,5 K 2% ö 3 K 24 = £3644 


a 2364.25 X44 = 99293,5 Then n ror ae (92,18 
rhe Content in Ale Gallons. And i on for ane Gallows, 


Thus you have the Methods of computing x 11 
| the four e in whole Forms all . wy Semen | 
are ed to LE . þ 
it appears, that Faur luck Ca as have 

* . : ons all Equal, and 1 1 ſame 
with thoſe above mentioned, their Contents / IV. 
Nil be as in the Nn e oe 849 

Brom the -Di/propotion or Inequality. of theſe, 7 Wee 
 ill-he-Zufaro Caucei ve, I hat there may be ſevera 75 2 = 
Eontents cannon be truly bannt er anti >rh aforeſaid du 
ſed Forms: And therefore, i in order to Reftify,th fee be | 
ſome Authors (that have written uon 7 Subject) h. 


down Theorems of their own Invention ( 4 and yet called them * 20 


* 


* 


BY 

Y W 

= B ale 
4 N. 5 . 

2 

11 


" 


_ theſe Notes) Others W poſed Tables for = e Pope: 2 
ie ſince it is ſo that we e 5-arthe Truck; The Plaine . A 43 
eſt and Eaſieſt way is to. be prefecr'd in Prefiice, ' And that , I 
by finding ſuch 4 A mum, as Will Re dure nn, 
R 1 6 9 5 : 79 RES. U the Head and. Bur « 
h meters with 0,7... Ir with 0,65. Or with o, Or wit ov >" 
5 #. accarding Ng as | the $4 bs of the Cask are More or Leſs Art - 
Add the Product to. the Head Diameter, and the Sum will 4 Il 
<1: the Mean Diameter ONO Then 1 * ee as. 15 5 
at Prob. 1 I. Page 438. TR, 5 


| Example. With the lame. 8 better, "Then the 4 
vn; Diameter Leſt the Head {RY 353 — 24:3 — And 
| . D. E . NED Cont, l Dif. 125 3 
=: CIK = 29,4 irs ; Area. 2,4073 * 42 tone 239 3 
27x 0,65 829,5 — 2, 3304 K 42 98% 2,36 ä 
„7x, 6 228,7 2, 2941 X 42. = 96,35 32 N 
| esd, . n X42 = 94,031 


From theſe i 


rem 22. Gd 421. ber Lee with Theorems 170 Pa a The — 
and the Laſt Figure. ve that no C { being Regularly made} | 


ways found by Experience, that'if the Second and Third of theſe 5 
Rules ( viz, with o, 65 and o, 6) were duly- Applied, they would 
anſwer very near the Truth amongſt the common fort of C 
And the Fourth Rule (vix. with o, 53) will come pretty near the 
Truth in computing the Content, of Can, whoſe Stabes are 
almoſt Straight berwixr the Head 15 5 72 d 9 ſuck 2 2 
Mine Pipes, Sc. . 


Section 6. To fd: PW Quantity of l Lig quor, 5 3 Dres 
Or Remaining in, any Spheroidal Carks Hp. as , I. 
of a cat. Which hath Ta Cafes... eng ; 5 A 


Caſe 1, Tofind what Quantity of Liquor 5 as FR Gd 15 1 A = 
_ Axs # Perpendicular to the erden; $ vis. OY 17 Rs 
* one 2 it * 


* 


©. 


meters ; per Theorem 6. Page 401. Therefore, Sc. Q. E. B. 
Area, Subſtract One Third Part of the . 
. between the Bung Area, and the Ares 
of the Liquor s ue Multiply the Remainder with the Li- 

quors Diſtance from the B. 
Quantity of Liquor is either 
| bond R 


5 Example. Let us pole a  Carkof the gun p with 7 
that in the Firſt Exam _ Page 445: And let it be required 
to find what Quantity 


5 Then, from the Bung 
aforeſaid Difference; 


ew ee 


. to . how to Calculate the Area 925 hoy Chae? —.— = 3 
the Bug and Head, whoſe Diſtance from the Bung or Middle of >. 
de k is given. Now that may be done by this Proportion, | 


C4. the Square. of Half the Length of the Ca! I. to the 
: So 6 the 
Viz. < Square of any Circle 's Diſtance. from the Bung : -"Tothe Dif- 


. Difference between the Bung BY Head Area: 


rt 3 4 Bo - 


8 the Area of the. 5 8 i 


- Demonſtratſon, 


H = Half the Lengrhof the Cork, 
"ub: += = Half the Bung Diameter. e Va 
4 = = Half the Head Diameter. . f 


= the Diſtance of any Ci rele from , 
/ And 8155 Bung. 
a = Ha of the Diameter of that Circle. © o 


. according to the common Property. « the a, | 


; Page 362. it will be, 


Ffference between the Bung Area and the Area of that er - 


BB: DD :: : BB — HH: 44. And, BB: Db: 1 r 
DDH HF DEF By 
Ergo - DD — 128 : BY. - And 4 To BB, : 
> f h DDE H 9 — aa 3 1 * 
on equent TOs ne NS, 


This Equation being 1 out . 1 5 rain 101 Py 


become DDHH — aaHH = DFE —— ACE 


Which gives this Analogy HH: DD-dd :: "DD = 44. . 


Then D — aa being Subſtrated from 8 will leave an: 


But Circle's Area's are in Proportion to the Squares of their 


and rhe Produ& will ſhew what. 
mw, or under 1 the Content 


Liquor is in it, (ef Ale Meaſure) wh 
l 7 a 


e is 5 '9 Inches We. Here . the Ke * 
oh 


4 


the 


be # whoſe N = If 441 N the Ban lots Diſtance v7: 


the Bung is S{ $3 12. its Square is PLE ths Difference 5 

| between the Bung and Head Areas is 1,0917 {=} 2,7635 — 
1,6718.) Then 441: 1,0917 ©: 144 5-0,3564. N 
And 2,7635 „3564 = 2,71 che Ares of the lahr = 8 


Surface. 
Again 3) ©,3564 ( 951 188. And 257635 — 128 26447 
Then 2,6447 K 12 == 31,7364 what the Cask wants of being 


Half Full. Conſequently 59,39 — 31,73.= 18,66 will be . 25 


Quantity of Liquor in the Cask at 9 Inches Met, in Ale Gallons. 

And if the Can had wanted but 9 Inches of being Full; 
Then 50,39 + 31,73 = 82,12 would have been the Lin 
of Liquor in the Cas. 


Note, Becauſe the Tivo Firſt Tarts. 0 vir. 441• 2 1,091) 5 


in the Proportion, are Rx d, viz. continue the ſame for any Di- | 
ſtance ; it will be very Eaſie to Calculate the Area's of al the Circles 
betwixt the Bung and Head to every Inch; And by that Means" to 


make a Table that will ſhew what Quantity: of 2 1 eitber 15 5 


Drawn 928 or Remaining In the Car at any Depth. 


Cale 4. To find what Quantity of Liquor n in any cat, * 


its Axn 1 Parallel to the Horizon: vir. when it Lies along. 


There are Variety of Tables to be found in Books of Gaugi : 2 : 


for this Purpoſe : But alwaygobſerved, that the following Me- 
thod of computing the Ulage by a Table of the Segments of a 


Circle, came very near the Truth in all Sores of Con, which is, 


: 


thus performed. 9 17 
1. By the Bung and Hea jameters, find fach: a Meas E 


* 


ter as you judge will ende propoſed Cas to a Cylinder; ; 8 
the Method 1d down in Page 447. and Then find i Its full a . 


, as in thoſe Examples. 1 885 


Fe Halve their Difference, ( viz. Divide it by 2.) 
3. From the Wet Inches of the propoſed Ullage, Sulſtract the 
aid Half Difference ; and call it æ; then obſerve this Proportion. 


As the Mean Diameter : E to 10 ( the Diameter f 
Viz. 5 the Tabular Circle) : : So the Laſt Dj erence TOW #F-. 


T0 4 Verſed Sine in the aw { Page 435 


*Then if the Tabular $, Segment, ſtands ale hin vaſe 5 
ed Sine, be Multiplied-into the Content of the Cask: the Produt® _'- . 
will ſhew the Ulage ; viz. what i Sg of e _- 


the Cack, or Drawn forth, - 
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the Bung Diameter, Subſtrat py Mean Diameter 3 
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3 


Of N Prom” Gauging, 


Example 1. Let the .Cack, be i 
1 — 447. vig. whoſe Bung Diameter is 31,5 Inches ; Mean Die +l 
meter 29,0 5 3 and Content 98,71 Ale Gallons; And ſuppoſe 
there were 10,5 es Wet in ir; [cis requized to fin dhe 
Fei and Dry Gallons 


Here 31,5 Pon its Halfis 1,22 A5 10,1 * 9,28 
| Then 29,05-: 100-5: 9,28 : , 19 = V. Sine; Its Segm. is on 
Aud 98,71 X e, 748 = 27,12 the Number of Vet Gal. 
_ Again 315 = —J0,5= =21 the Dry Inches; And 21 — 1 19,78 
Then 29,05 : 100 :: 19,78: 0,68 ; Its Segment is 771% 
And 98,7 1 & 24 = 71,48 the Number of Dry Gallons, 


| Proof 71,48 - 27,12 = 98,6 the Content of the Cal very 
near; which plainly ſhews the Tod of this Method: i 


5 Thus far may ſuffice c concernin Caug ging of Backs or 75 ah 
Tuns, Coppers and Casi, 8&c. To Which I ſhall only Add; 
That, as the Contents of all —.— s Utenſils are to be Computed 
by the Ale Gallon : So the Contents of all Diſtillers Utenſils, 
( viz, all therr Waſh Backs, Stills, and Casks, 1 muſt be 
Computed by the Nine Gallon, . 8 
And in Gauging of Malt, (upon 9 there 5 &. now 4 uy. of 


Four Shillings per Buſhel ) you muſt Obſerve, Thar a Corn or 


Malt Buſhel doth contain 2150,42 Cubick Incbes ¶ See Page 36.) 
And therefore, in Gauging of Malt- Ciſterns, or other Veſſels, 
2150, 42 will de a conſtant or fix 4 Diviſor for finding che Area's 


of all Righe-lin d Figures in Buſhels, at one Inch Deep; and 2738] 
will be a conſtant or * Divifer, for none the Area's 91 | 


Cireuler Figures, 


I have Omitied the Buſineſs of Gang ing Maſh-Tims, and 


= taking an Acrount of the Goods or ä in 2 Eſti mate 


what Quantity of Worts were produced from them, Ge. becauſe 
I could never find (by all my Gbſervations) any Certainty therein 
nor is it poſſible there ſhould be any, by Reaſon of the Great 


Difference that is in Malt, (and it Grinding too ;) for the Beſt 


Malt (well Ground) will yield or produe the Moſt Worrs, and 
Leaſt Grains; on the contrary, Bad Malt (being eg Ground ) 


Fields the Lan Wires, and Mott Grains, 


Note, Whereas I ſeem wholly to Explode the 9960 of din | 
Rules, in Page 427. I mean only Pocket Rules, vig. ſuch as are 


of Nine Inches or a Foot Long, whoſe Radius of thie Double Lin 


of Numbers is not Six Inches ; And therefore the/Graduatzons o 
_ ons of hoſe Lines are fo SIRE. cla, that . | 


* 1 


6 


| be Diſtingu 2 


Compoſed of Six Parts or Legs ( viz, Ten Inobet each 


— OT =" 1 emen 
— "INTR 
a 


72 4. But when the Rules are made Twe, or Es- 
Foot Long (1 bad One of Six Foot ) then they maf be of fome 
Uſe, eſpecially in Small Numbers; altho' even Then, the Opera 


4 8 


1 


„F beret done. by the Pen; for indeed the chief 
Uſe of Sliding Rules, is in taking of Dimenſions; and for har. 


* 


* 


Bux here I maſt not omit to Recommend a Hog For Rules | 


Pu 775 they are very Convenient. 


* 


Braſs Foyntes, put rogether-with Steel Screws. (which L. Contri ved 


and Made many Tears ago ) the Laſt Leg ( Viz. one of the Extream 


Legs) having a Sliding Part put to it, and the hole, Decimally 
Divided into Inches, &c. to which let there be adjoyned only 


Two Lines of Circle's Area's; v3z, one for Ale Gallons, and ano- 


ther for Hine Gallent, placed on each Side of the Line of Inches. 


Such a Rule is not only very Toft for raking of any Dimen- 
ons between Ten Inches and Sixty; but, you have by the afore ?- 
ſaid Lines, the Nrea of any Circle ( whoſe Diameter j given in 

Inches, &cc.) more Reach than by the Table of Area ( which 


are uſually cramb'd in every Bool of Gauging) And not only fo; 
bur you may alſo, take the Aren of any Czrcle, inſtead of rakin g 


its Diameter in Iucher; Which I always found very Uſoful and 

Ready in Practice, both in. Gauging of Worts in Open Veſſels or. 

Tube, &. and in  Guaging of Casks; all which the Praha. 
Gauger will ſoon perceive ; to whom I wiſh Good Succeſs, & * / 


2 # "0p ** . - * 
\ 1 5 2 
2 o * * * — £ ; wore 1 — 1 = » 9 
- * : * a a 
* , 4 x * - YL . 
2 po! A ' , * i F 
” a i ; 2 ” 5 
7 ; A 5 9 : WF a 


2. i 2 ak. oz Y 18 


_ F F "WF R 


ad 3 


T E * Pee. p 4 > : 5 f 0 :; 
K y 0 ** ! „ . K ; 
K - 7 L 20 2 * , 1 7 > . f K > 5 
5 * . b . I * ' g — 8 - *. % ” 5 a 
- . : % - q « * 
5 5 4 7 $ [ 
| | | . ; ow + g R tl 
0 ; » 1 W 3 96.44 * s * 7 + * 1 
; * p 8 y 7 1 x 5 * 5 a - i 
. o P . . * ; 
4 = o p : * " 


Tun aboveſaid Rules, and all +: of ane 


ments, are very Accurately made by Mr. John Rowley, 
(mention d before in Page 369) at the Sign of the Globe unden 


- 


St. Dunſtan's Church in Fleer · Street, London; Where Surveyors of _* 


Land, &c. may be furniſhed with a New Sort of a Protrattor, by 
which any Right-lin'd Angle may be Prejected or Actually laid 


down to a Minute; the Making whereof I Invented, and C. 
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53 > Note, at Queſtion. 5. Page 93. the Operation or Wark 
all Miſtaken; for the anſwer ſhould. be only 13 Once, 
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